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1	Introduction
In this paper, we discuss few issues related to UE behaviour when SCG is deactivated.
2	Discussion 
2.1	On PSCell change with deactivated SCG
In the previous meeting, it has been agreed that if the SCG is configured to be deactivated during PSCell addition/change/HO/RRC resume, the UE does not perform random access towards the target PSCell. 
	RAN2#116e Agreements:
· 3: At PSCell addition/change/HO/RRC resume, in case the SCG state is configured as deactivated, the UE does not perform random access. If the network wants the UE to perform random access, it can indicate the SCG as activated and deactivate it after the random access by RRC or MAC CE if supported.
· 



However, in the legacy, timer T304 will start upon receiving RRCReconfiguration message including reconfigurationWithSync and will stop upon successful completion of random access on the corresponding SpCell. Since UE does not perform RACH towards the target PSCell if associated SCG is deactivated, T304 triggered by receiving reconfigurationWithSync for the target PSCell will of course expire. T304 expiry will be treated as SCG failure according to legacy, which is not applicable in case of deactivated SCG.
	Timer
	Start
	Stop
	At expiry

	T304
	Upon reception of RRCReconfiguration message including reconfigurationWithSync or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Upon successful completion of random access on the corresponding SpCell
For T304 of SCG, upon SCG release
	For T304 of MCG, in case of the handover from NR or intra-NR handover, initiate the RRC re-establishment procedure; In case of handover to NR, perform the actions defined in the specifications applicable for the source RAT. If any DAPS bearer is configured and if there is no RLF in source PCell, initiate the failure information procedure.

For T304 of SCG, inform network about the reconfiguration with sync failure by initiating the SCG failure information procedure as specified in 5.7.3.



[bookmark: _Toc92729302]RAN2 discusses how to handle T304 upon PSCell change with SCG deactivated, e.g., does not start T304 or ignore the T304 expiry in this case.

2.2	 Radio bearer handling upon SCG deactivation
In the last meeting, it has been discussed how to handle the radio bearer upon SCG deactivation, and the following agreements have been made. 
	RAN2#115e Agreements:
PDCP entity is not suspended at SCG deactivation for at least AM DRB. FFS for Stage-3 details
UL data processing is not prohibited during SCG deactivation for at least AM DRB. FFS for Stage-3 details

RAN2#116e Agreements:
Network should ensure PDCP entity and RLC entity are "cleaned" when doing SCG 
(de)activation, e.g. using PDCP data recovery and RLC re-establishment or RLC entity release. But this is already possible via existing RRC signalling, no we don't need to specify implicit actions.
3. UE implementation ensures that data loss for pre-processed data of UM DRB inside UE (e.g. due to RLC/PDCP re-establishment) is avoided upon SCG activation. 
4. Upon SCG deactivation, the reordering delay for UM DRB can be resolved by UE implementation.  
5. Do not suspend SRB3 upon SCG deactivation.
6. The old RRC message for SRB3 is discarded upon SCG deactivation (i.e. trigger the PDCP entity to perform SDU discard and re-establish the RLC entity for SRB3).




There are two options in terms of user plane modelling:
· Option 1: similar as the case of SCG failure, upon SCG deactivation, SCG transmission is suspended
· Option 2: similar as the case of RRC inactive, upon SCG deactivation, SCG radio bearers are suspended.
In our understanding, SCG deactivation and activation is a more dynamic configuration compared to RRC inactive and resume. In addition, since RACHless SCG activation is supported in this release, upon SCG activation UE may send data directly to gNB when getting UL grant from gNB if UL data lies in the radio bearer buffer. 
Therefore, to achieve fast SCG activation, there seems no need to suspend the radio bearer upon SCG deactivation. In other word, upon SCG deactivation, it’s enough to suspend the SCG transmission while allowing data processing in the corresponding PDCP and RLC entity. It applies to both SRB and DRB.
[bookmark: _Toc92729303]Upon SCG deactivation, SCG transmission is suspended while data processing the corresponding SCG SRB/DRB is allowed. 

2.3 MAC partial reset
	RAN2#116e Agreements:
1. Upon SCG deactivation, instruct the SCG MAC entity to perform partial MAC reset (FFS for the details).
2. Upon SCG deactivation, UE keeps all timeAlignmentTimers (e.g. associated with the PTAG and STAG) running, if configured.



In the last RAN2 meeting, it is also agreed that the SCG MAC entity will be partially reset upon SCG deactivation. The reason of performing partial reset instead of the full reset is because at least the UE will keep all timeAlignmentTimers (e.g. associated with the PTAG and STAG) running. Other than TAT, it seems that most steps in the legacy MAC reset are applicable to SCG deactivation such as setting NDI to 0, stopping RACH, flush Msg3/MsgA buffer, cancel SR/BJSR/PHR/BFR procedure, flush DL HARQ buffer etc. However, it is unclear whether Bj for starvation avoidance shall be initialized upon SCG deactivation.   
	[bookmark: _Toc29239856][bookmark: _Toc37296216][bookmark: _Toc46490343][bookmark: _Toc52752038][bookmark: _Toc52796500][bookmark: _Toc60791779]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>	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.

[bookmark: _Toc29239839][bookmark: _Toc37296198][bookmark: _Toc46490324][bookmark: _Toc52752019][bookmark: _Toc52796481][bookmark: _Toc60791760]5.4.3.1	Logical Channel Prioritization
[bookmark: _Toc29239840][bookmark: _Toc37296199][bookmark: _Toc46490325][bookmark: _Toc52752020][bookmark: _Toc52796482][bookmark: _Toc60791761]5.4.3.1.1	General
***** irrelevant part omitted ******
The following UE variable is used for the Logical channel prioritization procedure:
-	Bj which is maintained for each logical channel j.
The MAC entity shall initialize Bj of the logical channel to zero when the logical channel is established.
For each logical channel j, the MAC entity shall:
1>	increment Bj by the product PBR × T before every instance of the LCP procedure, where T is the time elapsed since Bj was last incremented;
1>	if the value of Bj is greater than the bucket size (i.e. PBR × BSD):
2>	set Bj to the bucket size.
NOTE:	The exact moment(s) when the UE updates Bj between LCP procedures is up to UE implementation, as long as Bj is up to date at the time when a grant is processed by LCP.




In the legacy spec, the exact moment(s) when the UE updates Bj between LCP procedures is up to UE implementation, as long as Bj is up to date at the time when a grant is processed by LCP. In our understanding, that implies the UE does not have to update Bj when SCG is deactivated since there will be no SCG UL grant when SCG is deactivated and thus no LCP procedure. Besides the Bj value is up bounded by the bucket size. Therefore, even if Bj is reinitialized upon SCG deactivation, it does not seem harmful.
From spec impact point of view, it would be easier to initialize Bj value upon SCG deactivation as part of the SCG deactivation
[bookmark: _Toc92729308]When SCG is deactivated, UE does not have to update the Bj value according to the legacy spec. 
[bookmark: _Toc92729304]RAN2 confirms upon SCG deactivation the MAC entity is reset without stopping the timeAlignmentTimers (e.g. associated with the PTAG and STAG).

2.4 MAC CE based SCG activation and deactivation
It has been discussed whether the SCG activation and deactivation can be done by a MAC CE. Although RAN2 has agreed to support SCG activation and deactivation via RRC signalling, it is still considered beneficial to support MAC CE based SCG activation and deactivation from legacy reduction point of view. 
In addition, since UE will stop monitoring PDCCH upon SCG deactivation, MAC CE based SCG activation and deactivation has to use MCG MAC CE. Besides, to avoid additional complex on the spec, the SCG activation and deactivation via MCG MAC CE can be as simple as an SCG state indicator without implying any other configuration change. 
[bookmark: _Toc92729305]RAN2 supports SCG activation and deactivation via MCG MAC CE that only indicates the SCG state without additional configuration change.

3	Conclusion
Based on the discussion above, we observe:
Observation 1	When SCG is deactivated, UE does not have to update the Bj value according to the legacy spec.

Based on the discussion above, we propose:
Proposal 1	RAN2 discusses how to handle T304 upon PSCell change with SCG deactivated, e.g., does not start T304 or ignore the T304 expiry in this case.
Proposal 2	Upon SCG deactivation, SCG transmission is suspended while data processing the corresponding SCG SRB/DRB is allowed.
Proposal 3	RAN2 confirms upon SCG deactivation the MAC entity is reset without stopping the timeAlignmentTimers (e.g. associated with the PTAG and STAG).
Proposal 4	RAN2 supports SCG activation and deactivation via MCG MAC CE that only indicates the SCG state without additional configuration change.

