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Introduction
[bookmark: _Ref178064866]This contribution discusses two issues related to L2 reset for LTM: 1) whether L2 reset is indicated by RRC or MAC CE, and 2) a common design for partial MAC reset.
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Issue 1. Whether L2 reset is indicated by RRC or MAC CE
To understand an issue clearly, we would like to analyse a scenario in detail. It is assumed in the following figure that the UE is located in the cell 1 which is source cell and the source DU of the UE is DU 1 and the DU 1 configures candidate cells in the UE as shown in the following table since moving to cell 2 is intra-DU cell change but moving to the cell 3/4 is inter-DU cell change. 


	Index
	Configuration

	Candidate 1 (cell 2)
	Partial MAC reset, No RLC reestablishment, No PDCP recovery

	Candidate 2 (cell 3)
	Full MAC reset, RLC reestablishment, PDCP recovery for AM DRB

	Candidate 3 (cell 4)
	Full MAC reset, RLC reestablishment, PDCP recovery for AM DRB



The proponent to support L2 reset indicated by MAC CE argues that sequential LTM mobility with L2 reset indicated by RRC may be problematic in the above assumption. So, we should check first which cases of sequential LTM mobility with L2 reset indicated by RRC are actually problematic. Based on the above figure, all possible sequential mobility cases are as follows:
· Case 1. From cell 1 => to cell 2 => to cell 1 (no issue)
· Case 2. From cell 1 => to cell 3 => to cell 1 (no issue)
· Case 3. From cell 1 => to cell 4 => to cell 1 (no issue)
· Case 4. From cell 1 => to cell 2 => to cell 4 (no issue)
· Case 5. From cell 1 => to cell 3 => to cell 4 (performing inter-DU LTM instead of intra-DU LTM) 
· Case 6. From cell 1 => to cell 4 => to cell 3 (performing inter-DU LTM instead of intra-DU LTM)
· Case 7. From cell 1 => to cell 4 => to cell 2 (performing intra-DU LTM instead of inter-DU LTM)

Considering the candidate cell configurations in the above table, it is clear that the case 1/2/3/4 should be no problem and no issue occurs.
Observation 1. The case 1, 2, 3, and 4 for sequential LTM mobility have no problem.

	Agreements in RAN2 #119bis-e:
· RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported.


Some company’s contributions in the last RAN2 meeting mentioned the above agreements in RAN2#119bis-e and they simply think that L2 reset only by RRC configuration is a problem in the case 5/6. This is because when the UE moves from cell 3 and cell 4 to cell 4 and cell 3 respectively, the UE does not need to perform full MAC reset, RLC reestablishment, and PDCP recovery, but the UE actually performs those L2 reset due to the current candidate cell configurations in the case 5 and 6. 
However, this may not be a problem. When LTM cell change performs sequentially, if the time between performing inter-DU LTM cell change and subsequent intra-DU LTM cell change is very short, there may be no ongoing data in RLC/MAC layer after the previous L2 reset caused by moving from cell 1 to cell 3/4. Even though the subsequent intra-DU LTM cell change performs L2 reset due to the current candidate cell configuration, there would be no data to be discarded while performing subsequent intra-DU LTM cell change with L2 reset. Thus, data loss may not happen in the case 5/6 if there is no data to be discarded while performing subsequent intra-DU LTM cell change with L2 reset.
In the case 7, when the UE moves from cell 4 to cell 2, the UE needs to perform full MAC reset, RLC reestablishment, and PDCP recovery, but the UE actually performs only partial MAC reset due to the current candidate cell configurations. Same as in the case 5/6, if LTM cell change performs sequentially, the time between performing inter-DU LTM cell change and subsequent inter-DU LTM cell change should be very short and there may be no ongoing data in RLC/MAC layer after the previous L2 reset caused by moving from cell 1 to cell 4. Therefore, even if the UE performs partial MAC reset for the inter-DU LTM cell change, no problem may happen if there is no ongoing data in RLC/MAC layer during performing this inter-DU LTM cell change only with partial MAC reset.
Observation 2. If there is no ongoing data in RLC/MAC layer during performing subsequent intra-DU or inter-DU LTM cell change, the case 5, 6, and 7 for sequential LTM mobility may have no problem.

On the other hand, if there is ongoing data in RLC/MAC layer during performing subsequent LTM cell change, data loss may happen in the case 5/6 and state variable mismatch problem may happen in the case 7. 
However, we actually doubt whether this is a real problem and cannot be avoided by network configuration. If there is ongoing data in RLC/MAC layer during performing subsequent LTM cell change, this means that the network already transmits/receives data to/from the UE and there should be sufficient time to reconfigure candidate cell configuration to avoid this problem. We think that the current agreement, i.e., “RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported”, intends to perform sequential LTM cell change between candidates without RRC reconfiguration when no problem is expected. If performing sequential LTM cell change between candidates without RRC reconfiguration is expected to cause a problem and there is enough time to reconfigure candidate cell configuration, the reasonable approach is to update candidate cell configurations before performing sequential LTM cell change. 
Observation 3. If performing sequential LTM cell change between candidates without RRC reconfiguration is expected to cause a problem and there is enough time to reconfigure candidate cell configuration, the reasonable approach is to update candidate cell configurations before performing sequential LTM cell change.

In addition, if the DU is not changed after performing LTM cell change, the current candidate cell configurations in the UE would be still valid and RAN2 can assume that sequential LTM cell change between candidates without RRC reconfiguration can be supported without a problem. However, considering that each DU have different status and available/preferred candidate cell configurations, if the DU is changed after performing LTM cell change, from the new DU perspective, the available/preferred candidate cell configurations may be different from the currently configured candidate cell configurations. In this case, sequential LTM cell change between candidates without RRC reconfiguration should not be supported and anyway candidate cell configurations should be updated to reflect the current DU’s state. Considering that RAN2 also decided to support delta configuration, RRC reconfiguration for candidate cells should be light procedure and not a big burden to the network and the UE.  
Observation 4. Each DU may have different status and available/preferred candidate cell configurations can be different depending on each DU’s condition.
Observation 5. If the DU is changed after performing LTM cell change, sequential LTM cell change between candidates without RRC reconfiguration may not be supported since the currently configured candidate cell configuration by old DU may not be valid.
Observation 6. Considering delta configuration, RRC reconfiguration for candidate cells should be light procedure and not a big burden to the network and the UE.

Given observations above, we think that L2 reset indicated by RRC is sufficient and indication by MAC CE is not needed.
Proposal 1. L2 reset, i.e., MAC reset, RLC reestablishment, and PDCP recovery, is determined by RRC configuration, not by MAC CE.

Issue 2. Partial MAC reset for intra-DU cell change
In RAN2#120 meeting, RAN2 had an offline discussion for this issue and some proposals were made, but only the following agreement was made and remaining issues were postponed. 
The summary in [R2-2213336] could be considered as the starting point for partial reset in intra-DU.

From the R2-2213336, the following candidates can be considered to determine whether to skip or not during partial MAC reset:
· BSR
· logical channel Bj value
· UL HARQ
· DL HARQ
· UL time alignment
· Triggered Recommended bit rate query procedure

During intra-DU cell change, the main point is that SDAP, PDCP, RLC, and MAC is not changed, but the physical layer is changed because cell is changed. Thus, at least physical layer or cell related candidates should not be skipped. From this perspective, UL HARQ and DL HARQ should not be skipped since the HARQ entity is defined per cell. Of course, some companies still insist to continue UL/DL HARQ to reduce data interruption. However, if HARQ related configurations in a new cell is different from the old cell, complex HARQ handling, e.g., cross-carrier HARQ retransmission, may be needed to continue HARQ. In our view, it is not sure how much data interruption can be reduced through this HARQ continuing as sacrificing this complexity. UL time alignment may also related to the physical layer, but as mentioned in the offline discussion in the last RAN2 meeting, RAN1 is now discussing TA related issue and RAN2 can revisit this aspect after RAN1 concluding on this. 
Considering that RLC and MAC are not changed and BSR/Bj is not related to physical layer, the triggered BSR and Bj can be maintained during intra-DU cell change since BSR is important information for scheduling at the network. For Triggered Recommended bit rate query procedure, unlike BSR, it is not urgent information to the network and the priority of MAC CE for Recommended bit rate query is low in LCP procedure. Thus, Triggered Recommended bit rate query procedure should be cancelled during partial MAC reset for intra-DU cell change.
Proposal 2. For partial MAC reset during intra-DU cell change, the MAC entity shall 
· maintain the triggered BSR and logical channel Bj value;
· flush the soft buffers for all DL HARQ processes;
· set the NDIs for all uplink HARQ processes to the value 0;
· cancel triggered Recommended bit rate query procedure.
Proposal 3. Whether to reset UL time alignment is postponed until RAN1 conclude TA related issue. 

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. The case 1, 2, 3, and 4 for sequential LTM mobility have no problem.
Observation 2. If there is no ongoing data in RLC/MAC layer during performing subsequent intra-DU or inter-DU LTM cell change, the case 5, 6, and 7 for sequential LTM mobility may have no problem.
Observation 3. If performing sequential LTM cell change between candidates without RRC reconfiguration is expected to cause a problem and there is enough time to reconfigure candidate cell configuration, the reasonable approach is to update candidate cell configurations before performing sequential LTM cell change.
Observation 4. Each DU may have different status and available/preferred candidate cell configurations can be different depending on each DU’s condition.
Observation 5. If the DU is changed after performing LTM cell change, sequential LTM cell change between candidates without RRC reconfiguration may not be supported since the currently configured candidate cell configuration by old DU may not be valid.
Observation 6. Considering delta configuration, RRC reconfiguration for candidate cells should be light procedure and not a big burden to the network and the UE.

Proposal 1. L2 reset, i.e., MAC reset, RLC reestablishment, and PDCP recovery, is determined by RRC configuration, not by MAC CE.
Proposal 2. For partial MAC reset during intra-DU cell change, the MAC entity shall 
· maintain the triggered BSR and logical channel Bj value;
· flush the soft buffers for all DL HARQ processes;
· set the NDIs for all uplink HARQ processes to the value 0;
· cancel triggered Recommended bit rate query procedure.
Proposal 3. Whether to reset UL time alignment is postponed until RAN1 conclude TA related issue. 
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