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1. Introduction
In RAN2#120 meeting, the dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signaling was discussed. And, the following agreements were made [1].
	· The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.
· LTM cell switch is supervised by a timer
· UE arrival in the target cell need to be indicated (somehow)
· 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)
· The summary in [R2-2213336] could be considered as the starting point for partial reset in intra-DU.




In this paper, we will further discuss the L2 reset issue and dynamic switch completion in different scenarios, besides, we discussed what information is required to be provided in LTM MAC CE based on the conclusions in RAN2#120 meeting.
2. Discussion
2.1. L2 reset issue
2.1.1 Partial MAC reset
In last RAN2#120 meeting, we have discussed paritial MAC reset issue fully in [2]. For different cell change cases, companies expected a common partial MAC reset design should be applied, the related agreement is as follows:
	· 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)


Regarding the detailed partial MAC reset, companies agreed that the summary in [3] could be considered as the starting point for partial reset in intra-DU[3]. Hence we will further discuss partial reset based on [3] and the summarized the conclusion as follows in [2]:
	Proposal 3: Some “high” MAC parts, which is not cell specific, could be considered for partial reset in intra-DU, FFS which parts below should be included, e.g.
-	Keep the triggered BSR
-	Maintain logical channel Bj value
-	Maintain DL HARQ soft buffer
-	Maintain NDI for UL HARQ processes
-	Not cancel Triggered Recommended bit rate query procedure


BSR:
According to current specification, when the BSR is triggered, MAC entity will instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE, and start or restrart the related timer.  In could be observed that the BSR procedure is not related to the serving cell, and a triggered BSR should be reported to network to assist scheduling, regardless cell switch occurs or not. therefore, the triggered BSR procedure could be kept in intra-DU LTM.
Proposal 1: Triggered BSR is kept when UE performs partial MAC reset, to report buffer status in target cell timely.
logical channel Bj value
Every logical channel maintains a Bj, MAC entity shall initialize Bj of the logical channel to 0 when the logical channel is established, and increment the value of Bj by the product PBR * T, in which the PRB is the Prioritized Bit Rate configured for the logical channel and T is the time elapsed since Bj was last incremented. Besides, MAC entity shall decrement the value of Bj by the total size of MAC SDUs served to this logical channel when there is resources allocated to this logical channel.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the above, the value of Bj is maintained to ensure the QoS of the associated logical channel, it makes sense to not affect the Bj when cell switch occurs. That is to say, when MAC and RLC entity doesn’t change after cell switch, the Bj could be maintained. Hence, we propose:
[bookmark: _Hlk127525478]Proposal 2: Maintain logical channel Bj value when UE performs partial MAC reset, to ensure the QoS of traffic of the associated logical channel.
HARQ
For retransmission in a downlink HARQ process, if the DL soft buffer doesn’t flush after LTM cell switch, the UE MAC entity could instruct the physical layer to combine the received data in the target cell with the data currently in the HARQ buffer inherited from the source cell, which could improve the decoding success rate and reduce the latency of data transmission(i.e. data interruption). 
Besides, for transmission in an uplink HARQ process, if the NW MAC entity doesn’t change during the LTM and the HARQ buffer of the NW doesn’t flush after LTM cell switch, then the UE could perform HARQ retransmission for the data, which was NOT acked by the source cell,in the target cell. As a result, RLC retransmission can be avoided and retransmission latency can be reduced. 
Considering LTM occurs more frequently than L3 mobility, keeping the HARQ soft buffers after the cell switch is more critical for LTM and also helpful to relieve data loss.  
Proposal 3: Maintain DL HARQ soft buffer and NDI for UL HARQ processes when UE performs partial MAC reset, to relieve RLC retransmission, data loss and data interruption.
Triggered Recommended bit rate query
Recommended bit rate query is used to ask the local gNB to change the link bit rate when the UE receives the notification from the upper layer (i.e. application) that the peer is about to change the codec bit rate. Even though LTM is performed, it seems the request for recommended bit rate in upper layers is still necessary and shall not be affected as long as the session is ongoing.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 4: Continue the triggered Recommended bit rate query procedure when UE performs partial MAC reset, to ensure upper layer’s request for data rate adaptation is performed.
Cell related MAC procedures 
In current MAC reset, some cell related procedures will be cancelled, the same principle should be applied for partial MAC reset since the serving cell is changed.These procedures are following:
· Ongoing RACH procedure： RA configuration and CFRA resource is cell specific. So the ongoing RACH procedure should be stopped and MsgA/Msg3 buffer should be flushed.
· Triggered SR： Triggered SR is related to the PUCCH resource of source cell. Hence the triggerred SR should be cancelled after LTM.
· Triggered PHR： PHR is used to provide the difference between the nominal UE maximum transmit power and the estimated power in current serving cell, which is useless after serving cell changes.
· Triggered consistent LBT failure： The parameters for consistent LBT failure detection is configured per serving cell. According to current mechanism, the consistent LBT failure is cancelled after consistent LBT failure detection parameters are reconfigured. Hence, triggered consistent LBT failure should be canceled after cell switch.
· Triggered BFR： BFR is cell specific precedure, when LTM is performed, the serving cell is changed, and the trigger BFR for source cell means nothing to target cell.
· Triggered configured uplink grant confirmation：  It is useless to send configured uplink grant confirmation in target cell as all the CG resource in source cell are released during the LTM.
· UL time alignment timer with soure cell:  UL time alignment timer with source cell is useless after UE changes serving cell.
Proposal 5: When UE performs partial MAC reset, cell related procedures including ongoing RACH procedure, triggered SR, triggered PHR, triggered consistent LBT failure, triggered BFR and triggered configured uplink grant confirmation are cancelled, and the UL time alignment timer with soure cell is considered as expired.
2.1.2 L2 reset indication
In RAN2 #119bis-e meeting, RAN2 assumed that using RRC to configure whether UE performs MAC reset, re-establish RLC and performs data recovery with PDCP. However, whether the MAC CE indication is needed is still FFS. 
	· R2 assumes that at L1L2 cell switch: Whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. R2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed. 


Since UE couldn’t judge whether the LTM is intra-DU or inter-DU by itself, using current L2 reset indication in RRC configuration to determine whether performing L2 reset in subsequent LTM doesn’t work well. Hence RAN2 further discussed this issue in RAN2#120 meeting, and the following two options were proposed:
	ON the determination of whether to reset L2: two options on the table: 
1. The UE determines whether the switch is intra DU or inter DU and the follows different rule or configuration for these two cases which controls whether to reset or not reset. Determination could be based on configuration (e.g. of a DU ID, cell group id etc)
1. The UE receives command to reset or not reset by Mac CE. 


Both options could work well, but we have concern on option1 as it exposes too much details of network deployment to UE unnecessarily. In addition, option 2 is more flexible, hence we prefer option 2. 
Proposal 6: UE is indicated whether to perform partial/full MAC reset, re-establish RLC, data recovery in PDCP via LTM cell switch MAC CE.
2.2. [bookmark: _Hlk117151892]Dynamic switching completion for LTM
In RAN2#120 meeting, we have discussed the dynamic switch completion for LTM, some conclusion as follows were reached:
	· LTM cell switch is supervised by a timer
· UE arrival in the target cell need to be indicated (somehow)


Regarding the timer for LTM, the first issue should be considered is whether to introduce a MAC timer or an RRC timer for LTM. It seems straightforward to introduce the MAC timer for LTM cell switch since the MAC CE is used to trigger LTM. However, the RRC re-establishment will be triggered by RRC if the cell switch fails, RRC anyway needs to be involved. Besides, there is already an RRC timer for cell switch, it maks senseto reuse the existing timer. 
If the RRC timer is reused, when UE receives the LTM cell switch MAC CE, the MAC layer indicates RRC layer to start the timer. As for when to stop the RRC timer, the following two cases should be considered:
· RACH-less case: similar to the LTE RACH-less procedure, the timer is stopped when the UE receives the PDCCH addressed to the UE’s C-RNTI in the target cell.
· RACH-based case: similar to the legacy handover procedure, the timer is stopped upon successful completion of random access in the target cell.
Proposal 7: An RRC timer is introduced to supervise LTM cell switch:
· The timer starts upon receiving the LTM cell switch MAC CE;
· For RACH-less cell switch, the timer is stopped upon receiving the PDCCH addressed to the UE’s C-RNTI in the target cell;
· For RACH-based LTM, the timer is stopped upon successful completion of random access in the target cell. 
Regarding how to indicate the UE arrival in the target cell, we think the legacy handover mechanism could be reused, i.e. UE sends RRCReconfigurationComplete message to finish the LTM procedure. Hence we propose:
Proposal 8: UE sends RRCReconfigurationComplete in target cell to indicate the success of LTM execution. 
2.3. CFRA indication in LTM MAC CE
In RAN2#119bis-e meeting, the following agreement is reached. 
	· RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 


[bookmark: _Hlk118209784]RAN1 is discussing TA acquisition of candidate cell(s) before LTM cell switch command, if the UE has acquired the TA before the LTM, NW won’t instruct the UE to perform RACH procedure during the LTM, otherwise, NW will instruct UE to perform RACH during the LTM.
Observation 1: UE needs to perform RACH after receiving the LTM MAC CE if no TA is acquired before LTM for the target cell. 
In the case that NW instructs UE to perform RACH during the LTM, and CFRA RACH resource for LTM is provided in the candidate cell’s RRC configuration, UE may perform CFRA based on the configuration. However, since candidate configuration of LTM is pre-configured to UE before the LTM is executed and could be maintained for the subsequent LTM, the duration between the preparation and LTM execution may be very long. It is a huge RACH resource wastage if the target cell cannot reallocate the reserved RACH resource to other UEs. 
A straightforward solution is make LTM cell switch MAC CE to indicate whether the pre-configured CFRA resource is available for LTM, and only 1 bit is enough to indicate the information. In our understanding, this indication is especially useful and feasible for intra-DU LTM. Hence we propose:
Proposal 9:  Support using MAC CE triggering LTM to indicate whether the CFRA resource in target cell pre-configured via RRC is available for LTM. 
3. Conclusion
In this contribution, we discuss the dynamic switch mechanism among candidate cells for the potential applicable scenarios based on L1/L2 signalling. Based on the discussion, we have the following observations and proposals:
Observation 1: UE needs to perform RACH after receiving the LTM MAC CE if no TA is acquired before LTM for the target cell. 
Proposal 1: Triggered BSR is kept when UE performs partial MAC reset, to report buffer status in target cell timely.
Proposal 2: Maintain logical channel Bj value when UE performs partial MAC reset, to ensure the QoS of traffic of the associated logical channel.
Proposal 3: Maintain DL HARQ soft buffer and NDI for UL HARQ processes when UE performs partial MAC reset, to relieve RLC retransmission, data loss and data interruption.
Proposal 4: Continue the triggered Recommended bit rate query procedure when UE performs partial MAC reset, to ensure upper layer’s request for data rate adaptation is performed.
Proposal 5: When UE performs partial MAC reset, cell related procedures including ongoing RACH procedure, triggered SR, triggered PHR, triggered consistent LBT failure, triggered BFR and triggered configured uplink grant confirmation are cancelled, and the UL time alignment timer with soure cell is considered as expired.
Proposal 6: UE is indicated whether to perform partial/full MAC reset, re-establish RLC, data recovery in PDCP via LTM cell switch MAC CE.
Proposal 7: An RRC timer is introduced to supervise LTM cell switch:
· The timer starts upon receiving the LTM cell switch MAC CE;
· For RACH-less cell switch, the timer is stopped upon receiving the PDCCH addressed to the UE’s C-RNTI in the target cell;
· For RACH-based LTM, the timer is stopped upon successful completion of random access in the target cell. 
Proposal 8: UE sends RRCReconfigurationComplete in target cell to indicate the success of LTM execution. 
Proposal 9:  Support using MAC CE triggering LTM to indicate whether the CFRA resource in target cell pre-configured via RRC is available for LTM. 
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