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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 random access
One issue remaining from previous meeting is what happens to the timeAlignmentTimer if SCG is deactivated. In our understanding, there are two sub-cases:
· if MCG and SCG belong to the same TAG, then UE can rely on the TAT in the MCG to determine if it’s still synced in SCG UL. 
· If SCG belongs to a different TAG than MCG, the maintenance of SCG related TAT could be tricky. When SCG is deactivated, UE is not expected to tranmit anything in the SCG UL, therefore there is no mean to maintain time alignment when SCG is deactivated. On the other hand, it does not harm to keep the current TAT timer running. As long as TAT does not expire, UE can assume it’s still synced with the current TAG. One benefit of keeping current TAT running is that, when the SCG is activated and if TAT is not expired, UE does not need to perform random access since UE is still synced in the UL. Of course, upon SCG activation and TAT expiry, UE needs to perform random access as in legacy.

	TS 38.300

The random access procedure is triggered by a number of events:
-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
-	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
-	SR failure;
-	Request by RRC upon synchronous reconfiguration (e.g. handover);
-	Transition from RRC_INACTIVE;
-	To establish time alignment for a secondary TAG;
-	Request for Other SI (see clause 7.3);
-	Beam failure recovery;
-	Consistent UL LBT failure on SpCell.


 

[bookmark: _Toc68248372][bookmark: _Toc71616926]At this stage, time alignment towards SCG when SCG is deactivated is not supported. Random access helps to achieve time alignment towards SCG when SCG is activated. 
 
[bookmark: _Toc68248317][bookmark: _Toc71616919]Upon SCG deactivation, the relevant TAT continues running. 
[bookmark: _Toc68248318][bookmark: _Toc71616920]Upon SCG activation, UE performs random access towards PSCell if the relevant TAT expires.

Another issue left from RAN2#112e meeting is that if UE does RACH towards the target PSCell during PSCell change. In our view, it is needed, otherwise the NW does not know if the PSCell change is successful or not.  Besides, since the SCG RRC reconfiguration can select the SCG activation state at PSCell change, UE can determine if it needs to stay in SCG activation state or enter SCG deactivation state after random access.
	RAN2#112e Agreements:
· SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
· The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.



[bookmark: _Toc68248373][bookmark: _Toc71616927]SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell change
[bookmark: _Toc68248319][bookmark: _Toc71616921]UE performs random access towards the target PSCell during PSCell change in case the target SCG is configured as deactivated state.
[bookmark: _Toc68248320][bookmark: _Toc71616922]UE enters SCG deactivated state after random access towards the target PSCell if the SCG state is set to be deactivated during PSCell change. 

2.2	On PUCCH transmission
In the last RAN2#103 meeting, the following agreement was made
	Agreements
Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL  is allowed towards SCG.



It is clear that when SCG is deactivated, UE shall not transmit any data packet via PUSCH. Some companies believe it could be beneficial to allow PUCCH transmission in uplink for CSI report. Then, when SCG becomes activated again, gNB can be aware of the current channel condition. However, we understand CSI report is mainly for link adaptation, which is time sensitive, we are not sure if only supporting periodic CSI report via PUCCH can really help here. It could be the case that when SCG is deactivated, the last received CSI report via PUCCH is already out-dated.  
Considering only introducing periodic CSI report via PUCCH does not really ensure the timely channel estimation, and periodic CSI report under deactivated SCG will consume extra power, RAN2 is suggested to not support CSI report under deactivated SCG. 
[bookmark: _Toc71616923]RAN2 is suggested to not support CSI report under deactivated SCG.
[bookmark: _Toc71616924]RAN2 does not support uplink transmission via PUCCH in deactivated SCG.

2.3	On RLM and BFD

	Agreements
The UE behaviour when the SCG activation is indicated to the UE via the MCG is one or more of the following options:
option 1)	similar to reconfiguration with sync, i.e. the UE always initiates random access to the PSCell.
option 2)	in certain cases:
-	the UE does not initiate random access and monitors PDCCH on the PSCell (at the latest after the specified processing time).
-	the SCG can schedule data transmission on the PDCCH
The UE decides not to perform random access (one option to be selected):
option 2a) if the TA timer is still running and possibly other conditions (FFS how TAT starts)
option 2b) based on the contents of the SCG activation indication
FFS for option 2a): in the SCG deactivated state, the UE monitors some DL beams (FFS if the same as BFD or RLM) and, if the UE sees that the beams are not good enough (details FFS), the UE either (one of the options to be selected):
-	will perform random access upon reception of the next SCG activation indication from the MCG  
-	reports measurement results (details FFS) via the MCG and wait for reconfiguration.

Continue to discuss whether some kind of beam monitoring (similar to RLM/BFD) should be supported when the SCG is deactivated. FFS if this only applies to when TAT is running.



Another issue has been widely discussed is whether UE needs to perform RLM/BFD for the deactivated SCG. 
In our view, the main purpose of introducing SCG deactivation is for the sake of power saving, thus RLM or BFD at UE should be avoided when possible. Some companies are concerned that without RLM or BFD when SCG is deactivated the link quality could be bad when SCG is going to be activated, which may lead to SCG activation failure. On the other hand, RRM is supported when SCG is deactivated, which can to some extent compensate the absence of RLM or BFD. For example, the UE can send SCG RRM measurement report via MCG RRC signalling, and MN forwards the SCG RRM measurement report to SN via Xn interface. MN/SN may decide to release, change SN or even trigger SCG activation according to the received SCG RRM measurement report. 
In addition, during random access procedure, RACH messages are transmitted between UE and SN, thus UE is able to perform beam and RLM measurement during random access to evaluate the link quality. Therefore, we consider random access as another mean to compensate the lack of RLM and BFD.
Therefore, RAN2 shall try to agree that RLM and BFD are not supported when SCG is deactivated. Otherwise as one way forward, it should be at least configurable if UE shall perform RLM or BFD when SCG is deactivated.

[bookmark: _Toc71616928]UE is able to determine the link quality during RRM or random access.
[bookmark: _Toc71616925]RAN2 tries to agree RLM and BFD are not supported when SCG is deactivated. 


3	Conclusion
Based on the discussion above, we observe:

Observation 1	At this stage, time alignment towards SCG when SCG is deactivated is not supported. Random access helps to achieve time alignment towards SCG when SCG is activated.
Observation 2	SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell change
Observation 3	UE is able to determine the link quality during RRM or random access.

Based on the discussion above, we propose:
Proposal 1	Upon SCG deactivation, the relevant TAT continues running.
Proposal 2	Upon SCG activation, UE performs random access towards PSCell if the relevant TAT expires.
Proposal 3	UE performs random access towards the target PSCell during PSCell change in case the target SCG is configured as deactivated state.
Proposal 4	UE enters SCG deactivated state after random access towards the target PSCell if the SCG state is set to be deactivated during PSCell change.
Proposal 5	RAN2 is suggested to not support CSI report under deactivated SCG.
Proposal 6	RAN2 does not support uplink transmission via PUCCH in deactivated SCG.
Proposal 7	RAN2 tries to agree RLM and BFD are not supported when SCG is deactivated.
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