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1. Introduction
In RAN2#120 meeting, the initial discussion of partial MAC reset is started, at that moment, the discussion shows the companies’ view are very scattered, and the progress made in offline discussion is quite limited. In this contribution, we intend to resort the thinking way and identify what the partial MAC Reset is and how to guarantee the minimum UP data interruption due to partial MAC reset.
2. [bookmark: _Toc12718547]Discussion
One goal of L1/L2 signaling triggered mobility is to reduce the UP data interruption as much as possible, the LTM include inter-DU LTM and intra-DU LTM, the L2 reset is mandatory to be needed for inter-DU LTM by which the data interruption is spontaneously inevitable. However, on the contrast, the L2 reset is not mandatory for intra-DU LTM, and the data interruption can be avoided as much as possible , even none UP data interruption can be realized if we have a good design for intra-DU LTM.   
The intention of the LTM is to reduce the UP data interruption during the mobility, and compare to the inter-DU LTM, the intra-DU LTM does not need the mandatory L2 reset and the data interruption can be extremely minimized to zero in the case of the intra-DU LTM
According to the observation 1, a factor of data interruption is the SCell status change before and after the LTM. In the legacy HO procedure, all the SCells are deactivated firstly when receiving the reconfigurationWithSync, and then some of those SCell configured in the cellGroupConfig may be activated according to an activation flag in the SCell configuration after cell switch, the UP data interruption on SCells is caused due to the delay time requirement of SCell activation as specified in TS 38.213. 
If the SCell operation for intra-LTM follow the legacy handover, the UP data transmission interruption on SCell is caused due to the time requirement for SCell deactivation -activation cycle.
Considering the SCells configured for source DU is totally different with the SCells configured for target DU, so the SCells operation of inter-DU LTM have no choice but to follow the way of legacy handover. However, there is a different situation for intra-DU LTM, the some of source SCell may be not changed before and after the intra-DU LTM in some case, for these SCells, if they are activated, there is no need to make them do the deactivation-activation cycle for LTM. For realizing this, the basic principle is to make the current activated SCell not be deactivated during the intra-DU LTM if they are not released and there is no any modification on it. With this principle, the UP data transmission on those SCells can keep ongoing before and after the intra-DU LTM, which can obtain the obvious gain from LTM.
For intra-DU LTM, when receiving the cell switch command, an activated SCell shall keep the activated status during LTM execution if the SCell is not released or modified by considering the pre-configured LTM RRC Configuration.
In addition to the SCell operation, another deterministic factor of UL data interruption for intra-DU LTM is MAC reset. In RAN2#120 meeting, the MAC reset is initially discussed, and the following agreements are achieved:
	R2-2213336	Potential Partial MAC Reset for intra-DU LTM	vivo, MediaTek, Xiaomi	discussion	Rel-18
· Noted
· The summary in [R2-2213336] could be considered as the starting point for partial reset in intra-DU.
· 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)


During the discussion, companies’ views are really scattered, there are two basic reason, (1)the first reason, the scenario for partial MAC reset is for sure (2) what is the target of the partial MAC reset design is not clear.
Regarding the scenario for partial MAC reset, in our understanding, for inter-DU LTM, since the DU has been change from one to another, the PHY resources and MAC configuration will be dramatically changed as a result due to different resource regulation method in different DUs, and hence in this scenario, almost all items in the legacy MAC reset may have no possibility to be skipped. In addition, the L2 reset is inevitable for inter-DU LTM, the UP data interruption is caused anyway,  thus the gain from partial MAC reset is quite limited for inter-DU LTM. For intra-DU LTM, since the DU is the same before and after the LTM, the PHY resources and MAC configuration will not be changed a lot, so it is much easier to study the partial MAC reset for intra-DU LTM, and the partial MAC reset may obtain the considerable gain compare to the Inter-DU LTM case, so we propose:
The partial MAC Reset is only applied in the case of the intra-DU LTM, while the legacy MAC Reset shall be applied in the case of the inter-DU LTM.
Regarding the target of partial MAC reset for intra-DU LTM ,we understand, the partial MAC reset is to keep the data transmission continuation as much as possible, in other words, the partial MAC reset shall guarantee the data transmission with skipping some items in the legacy MAC reset. 
the goal of partial MAC reset is to keep the UP data transmission continuation as much as possible in the case of the intra-DU LTM.
For starting the partial MAC reset study in a easier way, we suggest to start the study based on the R15 MAC Reset first, and then extend it to the further release. The items in legacy R15 MAC reset are listed which has been categorized into different classifications as below/ (note: the item related to optional features is excluded in this round of discussion, i.e. R15 version) :
· Cat 1: HARQ process related, for example:
· set the NDIs for all uplink HARQ processes to the value 0
· flush the soft buffers for all DL HARQ processes
· for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
· flush all UL HARQ Buffers for all serving cell due to the expiration of the TAT of the TAG.
· Cat 2: MAC procedure related, for example:
· cancel, if any, triggered Scheduling Request procedure;
· cancel, if any, triggered Buffer Status Reporting procedure;
· cancel, if any, triggered Power Headroom Reporting procedure;
· cancel, if any, triggered Recommended bit rate query procedure;
· cancel, if any, triggered Configured uplink grant confirmation;
· stop, if any, ongoing Random Access procedure;
· discard explicitly signalled contention-free Random Access Resources, if any;
· flush Msg3 buffer;
· release, if any, Temporary C-RNTI;
· initialize Bj for each logical channel to zero;
· Cat 3: Counter/Timer related, for example: 
· reset BFI_COUNTER
· stop (if running) all timers
· Cat 4: TAG related, for example: 
· consider all timeAlignmentTimers as expired and perform the corresponding actions in clause 5.2;
Regarding the CAT 1(e.g. HARQ related), if we keep the HARQ buffer for one serving cell, the MAC PDU stored in the HARQ buffer may contain one or more UL/DL MAC CE before the cell switch, and these overdue UL/DL MAC CE may cause either the application error at UE side or misleading the NW. So we suggest to keep the legacy HARQ operation for all serving cells.
In partial MAC Reset, UE shall flush all DL/UL HARQ buffers, and consider the NDI value for all uplink HARQ process is 0, and consider the next received transmission for a TB as the very first transmission for each downlink HARQ process.
Regarding the CAT 2 (e.g. MAC procedure related), for discussing easily, we simply classify the MAC procedure into MAC level (e.g. the procedure is triggered per MAC entity), LCH level (e.g. the procedure is triggered per LCH), and Cell level (e.g. the procedure is triggered per cell) which is shown as below table：
	MAC level
	Logical Channel level
	Cell Level

	· stop, if any, ongoing Random Access procedure;
· discard explicitly signalled contention-free Random Access Resources, if any;
· flush Msg3 buffer;
· flush MSGA buffer
· release, if any, Temporary C-RNTI;
	· cancel, if any, triggered Scheduling Request procedure for BSR;
· cancel, if any, triggered Buffer Status Reporting procedure;
· initialize Bj for each logical channel to zero;
· cancel, if any, triggered Recommended bit rate query procedure;
	· cancel, if any, triggered Power Headroom Reporting procedure;
· cancel, if any, triggered Configured uplink grant confirmation;



MAC level
For the procedure that is handled per MAC entity, such as RACH procedure, it shall follow the legacy behavior since the RACH is basically performed on the SpCell, during the LTM, the SpCell is changed, the ongoing RACH cannot continue. So , we propose:
In partial MAC Reset, the RACH related items shall follow the legacy MAC Reset, such as:
· stop, if any, ongoing Random Access procedure;
· discard explicitly signalled contention-free Random Access Resources, if any;
· flush Msg3 buffer;
· flush MSGA buffer, 
· release, if any, Temporary C-RNTI
LCH level
For the procedure that is triggered per LCH level, such as SR triggered by BSR, BSR, and LCH prioritization. 
For the BSR, once triggered, it is pending until the BSR MAC CE is transmitted or all the pending data can be accommodated in the UL grant, there is no harm to keep it during the cell switch since the BSR MAC CE can notify the NW of the information about the pending data available for transmission, it is beneficial for NW to schedule a continuous UL grant for keeping the data transmission continuation.
In partial MAC Reset, all the pending BSRs should not be cancelled, if any.
As For the SR procedure triggered by LCH, in our understanding, the resources for SR and schedulingRequestConfig may be changed before and after the LTM, it may cause error if the SR is pending during the LTM, for example, for one logical change, it was configured with a SR configuration before LTM, and the SR configuration of the logical channel may not be present due to the lack of PUCCH resources in the target cell, in this case, it may cause error if an SR is pending for such SR configuration, so from the safety perspective, we think the pending SR shall be canceled. Consider the BSR is still pending during the LTM, the SR must be triggered after cell switch if there is no UL-SCH resources can accommodate the BSR MAC CE, so there is no harm to cancel the pending SR.
In partial MAC Reset, the SR triggered by LCH shall be cancelled, if any.
As for the Bj value for a LCH, we understand that the Bj value for each logical channel shall be kept as it is since the Bj value can guarantee the QoS of UL data transmission from each logical channel.
In partial MAC Reset, the Bj for each LCH should not be reset to 0.
Regarding the recommended bit rate procedure, it is also beneficial for the UP data transmission between two endpoints, there is also no need to be canceled in partial MAC Reset:
In partial MAC Reset, the recommended bit rate procedure should not be cancelled, if any.
Cell level
For the Cell level MAC procedure, such as, PHR , and configured grant confirmation, all of those procedures are beneficial for the UP data transmission. If an activated SCell can keep activated during the LTM as we proposed in proposal 1, the PHR and configured grant confirmation triggered by this SCell should not be canceled. 
In partial MAC reset, the PHR procedure, Configured grant confirmation triggered by a serving cell should not be cancelled if the serving cell is neither modified nor released by considering the pre-configured candidate cell group configuration. Otherwise, the PHR procedure, and configured grant confirmation procedure shall be cancelled, if any.
Regarding the CAT 3, the COUNTERs and Timers operation, the BFI_COUNTER, in release 15, the BFI_COUNTER is only associated with the SpCell, UE will obtain a new beam in the target cell during the LTM, so the BFI_COUNTER for SpCell shall be reset.
In partial MAC reset, the BFI_COUNTER for SpCell shall be reset
As for the timer operation, to our understanding, the basic principle is, for the timer related to the procedure that is not cancelled, it shall be kept as it is, for the timer related to the cancelled procedure, it shall be stopped. In addition to the MAC procedures, there are a lot of timers used in the DRX or other aspects, which need to be further studied, to our understanding, we can have a general principle for the timers operation:
In partial MAC reset, all the timers related to the cancelled procedure shall be stopped. 
Regarding the CAT 4, the timeAlignmentTimer, this is a key point to keep the data transmission from interruption, since the UL resource will be released if the associated TA timer is considered as expired. Therefore, the TAT for each TAG shall not be considered as expired, if running.
In partial MAC reset, each timeAlignmentTimer should not be considered as expired, if running.

3. Conclusion and proposals 
In this contribution, we discussed the data interruption for LTM with the following observations and proposals:
1. The intention of the LTM is to reduce the UP data interruption during the mobility, and compare to the inter-DU LTM, the intra-DU LTM does not need the mandatory L2 reset and the data interruption can be extremely minimized to zero in the case of the intra-DU LTM
If the SCell operation for intra-LTM follow the legacy handover, the UP data transmission interruption on SCell is caused due to the time requirement for SCell deactivation -activation cycle.
1. For intra-DU LTM, when receiving the cell switch command, an activated SCell should keep the activated status during the LTM execution if the SCell is not released or modified by considering the pre-configured LTM RRC Configuration.
1. he partial MAC Reset is only applied in the case of the intra-DU LTM, while the legacy MAC Reset shall be applied in the case of the inter-DU LTM.
the goal of partial MAC reset is to keep the UP data transmission continuation as much as possible in the case of the intra-DU LTM.
In partial MAC Reset, UE shall flush all DL/UL HARQ buffers, and consider the NDI value for all uplink HARQ process is 0, and consider the next received transmission for a TB as the very first transmission for each downlink HARQ process.
In partial MAC Reset, the RACH related items shall follow the legacy MAC Reset, such as:
· stop, if any, ongoing Random Access procedure;
· discard explicitly signalled contention-free Random Access Resources, if any;
· flush Msg3 buffer;
· flush MSGA buffer, 
· release, if any, Temporary C-RNTI
· In partial MAC Reset, the BSR shall be kept and not be canceled.
In partial MAC Reset, the BSR shall be kept and not be canceled.
In partial MAC Reset, the SR triggered by LCH shall be cancelled, if any.
In partial MAC Reset, the Bj for each LCH should not be cancelled.
In partial MAC Reset, the recommended bit rate procedure should not be cancelled, if any.
In partial MAC reset, the PHR procedure, Configured grant confirmation triggered by a serving cell should not be cancelled if the serving cell is neither modified nor released by considering the pre-configured candidate cell group configuration. Otherwise, the PHR procedure and configured grant confirmation procedure shall be cancelled, if any.
In partial MAC reset, the BFI_COUNTER for SpCell shall be reset
In partial MAC reset, all the timers related to the cancelled procedure shall be stopped. 
In partial MAC reset, each timeAlignmentTimer should not be considered as expired, if running.
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