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1. Introduction
In the last meeting, the bearer handing of SCG deactivation is discussed in [1], we will discuss what the PDCP, RLC, and MAC entities should do during the SCG deactivation for UP handling.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
The MN/SN terminated split bearer may be used when large amount of UL/DL packets comes. When the amount of UL/DL packets is reduced, the network may want to deactivate the SCG. The UE needs to stop sending UL to the SN, and some packets are stored in RLC and MAC entity. An example is shown in Figure 1, with UL transmission on a split bearer. Each packet is a PDCP SDU/PDU, which may be buffered in RLC as multiple segments or in MAC as multiple TBs on the UE side. 
[image: ]
Figure 1: An example of UL transmission of a split bearer
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Figure 2: An example of UL transmission of a split bearer, SCG activation after deactivation
If the SCG is deactivated, for the UE, the question is how to handle the PDCP packets buffered in RLC and MAC, i.e. packet6 and packet5. One way is to freeze the RLC entity, suspend SCG transmission in MAC and PHY, and buffer packet6 and packet5 until SCG activation. Then,  after having received the SCG activation command, the UE will start processing packet6 and packet5 and transmit them via the SCG.
The transmission of packet5 and packet6 may lead to HFN mismatch and data loss. For instance (shown in Figure 2), after SCG deactivation, the receiving window is moving forward and if the expected SN is much larger than 5, after SCG activation, the receiving PDCP may consider that packet5 is with the next HFN and pull the window, then packetx3 (and later packets) will be out of the window and deleted. Therefore, if the UE simply stops the transmission of RLC and MAC at SCG deactivation and resumes it at SCG activation, it may lead to HFN mismatch and later packets to be discarded by the PDCP receiver. 
In order to avoid the potential HFN mismatch (while not losing the packets buffered by the SCG leg at SCG deactivation in case RLC AM is used), one possibility is that the UE performs PDCP data recovery when it receives the SCG deactivation command. At PDCP data recovery, according to current specification,  “the transmitting PDCP entity shall: perform retransmission of all the PDCP Data PDUs previously submitted to re-established or released AM RLC entities in ascending order of the associated COUNT values for which the successful delivery has not been confirmed by lower layers”. If the PDCP data recovery is used, the PDCP packets buffered in RLC and MAC will be transmitted via the MCG. For the UM and TM RLC entities, the data packets will be discarded. In addition, PDCP should not submit additional data to the SCG RLC entity while the SCG is deactivated.
The PDCP entity performs data recovery when the UE receives the SCG deactivation command and no PDCP PDUs are submitted to any SCG RLC bearer.
From PDCP data recovery definition above, the PDCP entity will retransmit the packets previously submitted to re-established or released AM RLC entities. To enable the PDCP data recovery, the RLC entity is requested to perform re-establishment or release. For SCG deactivation, we want to keep the SCG RLC entity for split bearer, so the RLC entity should be re-established. 
The SN RLC entity performs re-establishment when UE receives the SCG deactivation command.
In the discussion above, we only consider the MN/SN terminated split bearer cases. In the non-split bearer cases, i.e. MN/SN terminated SCG bearer, the SCG will not deactivate when there are UL data, so no packets buffered in RLC or MAC entity. It seem not necessary to perform PDCP data recovery and RLC re-establishment, and frozen the RLC and MAC is enough. However, there is no harm to also perform PDCP data recovery and RLC re-establishment on SCG bearers when UE receives the SCG deactivation command.
Proposal 1 is applicable to split bearers and can be applied to SCG bearers if it makes the specifications simpler (to be checked at stage 3).
Upon received SCG deactivation command, for split bearers, the UE should perform SN RLC re-establishment and PDCP recovery anyway. While these behaviours are currently triggered by specific signalling, we do not see the need for that at SCG deactivation and it somehow would increase the signalling overhead..
The UE autonomously performs PDCP data recovery and RLC re-establishment at SCG deactivation (no need for explicit signalling).
Since there is no data transmission between UE and SN during SCG deactivation, the MAC procedures should be initialized and the data buffered in MAC entity should be cleaned, which is similar to MAC Reset. Therefore, we can discuss the behaviours of SN MAC entity based on the MAC Reset. The MAC reset behaviours are displayed in the following list. The items highlighted by the grey colour are unsupported by the SCG, so we do not consider them for the MAC behaviours when the UE receives the SCG deactivation. The items highlighted by the yellow colour, more specifically, stop (if running) all timers and consider all timeAlignmentTimers as expired and perform the corresponding actions in clause 5.2 cannot simply reused. From the agreements that “The TAT associated with the PSCell continues running when the SCG is switched from activated to deactivated state and the UE considers the TA as valid as long as it is still running”, we think the MAC entity should stop all timers except the TA timer. Therefore, MAC entity considers all timeAlignmentTimers are maintained. MAC entity is appropriate to perform the remaining items. When the timeAlignmentTimers are naturally expired, the actions in clause 5.2 also will be performed by the SN MAC entity of UE.
	[bookmark: _Toc29239856][bookmark: _Toc37296216][bookmark: _Toc46490343][bookmark: _Toc52752038][bookmark: _Toc52796500][bookmark: _Toc83661065]5.12	MAC Reset
If a reset of the MAC entity is requested by upper layers, the MAC entity shall:
1>	initialize Bj for each logical channel to zero;
1>	initialize SBj for each logical channel to zero if Sidelink resource allocation mode 1 is configured by RRC;
1>	stop (if running) all timers;
1>	consider all timeAlignmentTimers as expired and perform the corresponding actions in clause 5.2;
1>	set the NDIs for all uplink HARQ processes to the value 0;
1>	sets the NDIs for all HARQ process IDs to the value 0 for monitoring PDCCH in Sidelink resource allocation mode 1;
1>	stop, if any, ongoing Random Access procedure;
1>	discard explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any;
1>	flush Msg3 buffer;
1>	flush MSGA buffer;
1>	cancel, if any, triggered Scheduling Request procedure;
1>	cancel, if any, triggered Buffer Status Reporting procedure;
1>	cancel, if any, triggered Power Headroom Reporting procedure;
1>	cancel, if any, triggered consistent LBT failure;
1>	cancel, if any, triggered BFR;
1>	cancel, if any, triggered Sidelink Buffer Status Reporting procedure;
1>	cancel, if any, triggered Pre-emptive Buffer Status Reporting procedure;
1>	cancel, if any, triggered Recommended bit rate query procedure;
1>	cancel, if any, triggered Configured uplink grant confirmation;
1>	cancel, if any, triggered configured sidelink grant confirmation;
1>	cancel, if any, triggered Desired Guard Symbol query;
1>	flush the soft buffers for all DL HARQ processes;
1>	for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
1>	release, if any, Temporary C-RNTI;
1>	reset all BFI_COUNTERs;
1>	reset all LBT_COUNTERs.


According to previous agreements, the SN MAC does not monitor PDCCH. We also support the SN MAC does not perform BFR during SCG deactivation. Therefore, when UE receives SCG deactivation command, the MAC will performs MAC reset with one exception, i.e. keep the TAT running.
If the SCG is deactivated, the UE performs the MAC reset for the SCG with one exception, i.e. keep the TAT running.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
1. The PDCP entity shall performs data recovery when UE receives the SCG deactivation command and no PDCP PDUs are submitted to any SCG RLC bearer.
The SN RLC entity performs re-establishment when UE receives the SCG deactivation command.
Proposal 1 is applicable to split bearers and can be applied to SCG bearers if it makes the specifications simpler (to be checked at stage 3).
The UE autonomously performs PDCP data recovery and RLC re-establishment at SCG deactivation (no need for explicit signalling).
If the SCG is deactivated, the UE performs the MAC reset for the SCG with one exception, i.e. keep the TAT running.
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