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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	Issues related to 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: _Toc61598381]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: _Toc61598387]Upon SCG deactivation, the relevant TAT continues running. 
[bookmark: _Toc61598388]Upon SCG activation, UE performs random access towards PSCell if the relevant TAT expires.

Another issue left from last 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: _Toc61598382]SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell change
[bookmark: _Toc61598389]UE performs random access towards the target PSCell during PSCell change if the target SCG is configured as deactivated state in the handover command.
[bookmark: _Toc61598390]UE enters SCG deactivated sate after random access towards the target PSCell if the SCG state is set to be deactivated during PSCell change. 

2.2	UE behaviour when SCG is deactivated
In the email discussion [1] last time, companies are asked if UE should perform RLM or BFD when SCG is deactivated. The opinions from companies are quite diverging.
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. 
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: _Toc61598383]UE is able to determine the link quality during RRM or random access.
 
[bookmark: _Toc61598391]RAN2 tries to agree RLM and BFD are not supported when SCG is deactivated. Otherwise, it is upon NW configuration whether to perform RLM or BFD when SCG is deactivated.

2.3	Pending data at UE when SCG is deactivated
We consider the case that UE has no UL/DL data transmission/reception for a while among SCG radio beaers and thus NW (i.e. either MN or SN) initiates the SCG deactivation and sends a correspoding RRC message to UE. In the meanwhile, UE may already have SR or BSR triggered due to the new UL data arrival, which NW is not aware. We need to study how to handle the buffered data in the SN’s MAC entity as well as SR and BSR when the UE receives the SN deactivation indication in this case.
[bookmark: _Toc61598392]RAN2 needs to study how to handle the buffered UL data, triggered SR and BSR associated with SCG bearer when the UE receives the SN deactivation indication.


2.4	SN initiated SCG activation and deactivation
MN initiated SCG activatoin and deactivation have been widely discussed, while the need of SN and UE initiated SCG activation and deactivation need to be further discussed. 

	RAN2#111e Agreement

Efficient activation/de-activation mechanism for one SCG and SCells:
· FFS how signalling and inter-node interaction works at activation deactivation (e.g. MN triggered, SN triggered, UE triggered, signalling mechanism, which node is in control etc)



When SCG is deactivated, UE will not be able to receive any DL transmission from both MN terminated and SN terminated SCG bearers. On the other hand, if there is new DL data arrival at SN terminated SCG bearer, it is natural to let SN initiates the SCG activation. Similarly, if SN realizes there is no UL/DL traffic at SCG radio bearers, SN can also initiates the SCG deactivation. 
[bookmark: _Toc61598393]SN initiated SCG activation and deactivation is supported.
In the last RAN3 meeting, RAN3 pended the discussion relevant to SN initizted SCG activation and deactivation upon RAN2 progress. Thus, RAN2 is suggested to send a LS to RAN3 after agreeing on supporting SN initizted SCG activation and deactivation. 
	RAN3#110e Agreement
The following is FFS pending on RAN2 progress for the SN initiated SCG (de)activation
FFS: Whether SN initiated SCG (de)activation is allowed for support of SCG (de)activation (i.e., whether SN is allowed to (de)activate SCG).
FFS: SN initiated SN modification required procedure can be used for support of SCG (de)activation
FFS: Activity notification message sent from MN to SN is helpful for SN to make good decision on SCG (de)activation. It is FFS whether no spec impacts or the Activity Notification message shall be enhanced, e.g., add a new SCG (de)activation suggestion IE.
FFS: RAN3 has not achieved agreement whether MN can reject SCG (de)activation request after receiving SN modification required message.



[bookmark: _Toc61598384]Some of RAN3 discussions depend on RAN2 conclusion on SN initiated SCG activation and deactivation.
[bookmark: _Toc61598394]RAN2 is suggested to send LS to RAN3 informing the RAN2 agreements relevant to SCG activation and deactivation, including the support of SN initiated SCG activation and deactivation. 

2.5	UE initiated SCG activation and deactivation
When SCG is deactivated, there is no UL and DL transmission in SCG radio bearers either terminated in MN or SN. When there is DL data arrival at SCG radio bearer, depending on whether it’s MN or SN terminated, MN or SN could initiate the SCG activation for the DL data arrival. Similarly, when there is UL data arrival at SCG radio bearer, UE shall initiate the SCG activation. 
[bookmark: _Toc61362024][bookmark: _Toc61598395]When UL data arrives at SCG radio bearer, UE initiates SCG activation
In another scenario, if UE is configured to support fast MCG link recovery, UE is supposed to send a MCG link failure information via SCG and forwarded to MN via SN. If the SCG is deactivated at the time when MCG link fails, UE has to first activate the SCG before sending the MCG link failure information. 
[bookmark: _Toc61362029][bookmark: _Toc61598385]When fast MCG link recovery is configured, UE sends a MCG failure information to MN via SCG.
[bookmark: _Toc61598396]For a deactivated SCG, UE initiates the SCG activation when MCG failure information procedure is triggered.
In terms of how does UE initiate the SCG activation, there are two alternatives in our view:
· Option 1: UE triggers random access to PSCell. 
· Option 2: UE notifies MN per explicit L2 signalling, e.g. RRC or MAC CE.
Option 1 can work in both data arrival or MCG failure case, while Option 2 does not work when MCG failure occurs. Therefore, option 1 is suggested. 
[bookmark: _Toc61362026][bookmark: _Toc61598397]UE triggers random access to the PSCell when initiates the SCG activation. 

In the legacy, for SCell deactivation, a UE can be configured with a sCellDeactivationTimer and the associated SCell is deactivated upon the sCellDeactivationTimer expiry.
	The configured SCell(s) is activated and deactivated by:
-	receiving the SCell Activation/Deactivation MAC CE described in clause 6.1.3.10;
-	configuring sCellDeactivationTimer timer per configured SCell (except the SCell configured with PUCCH, if any): the associated SCell is deactivated upon its expiry.



[bookmark: _Toc61362030][bookmark: _Toc61598386]for SCell deactivation, a UE can be configured with a sCellDeactivationTimer and the associated SCell is deactivated upon the sCellDeactivationTimer expiry.
Similarly, a timer can be used for SCG deactivation if there is no UL and DL traffic in SCG radio bearer for a certain period of time. Such timer shall be configured by the SN, so SN has the same understanding as UE about SCG deactivation due to no UL and DL traffic in SCG. 
[bookmark: _Toc61362027][bookmark: _Toc61598398]UE can be configured with an inactivity timer, SCG goes deactivated if the timer expires, i.e. no traffic for a certain period of time.

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.
Observation 4	Some of RAN3 discussions depend on RAN2 conclusion on SN initiated SCG activation and deactivation.
Observation 5	When fast MCG link recovery is configured, UE sends a MCG failure information to MN via SCG.
Observation 6	for SCell deactivation, a UE can be configured with a sCellDeactivationTimer and the associated SCell is deactivated upon the sCellDeactivationTimer expiry.

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 if the target SCG is configured as deactivated state in the handover command.
Proposal 4	UE enters SCG deactivated sate after random access towards the target PSCell if the SCG state is set to be deactivated during PSCell change.
Proposal 5	RAN2 tries to agree RLM and BFD are not supported when SCG is deactivated. Otherwise, it is upon NW configuration whether to perform RLM or BFD when SCG is deactivated.
Proposal 6	RAN2 needs to study how to handle the buffered UL data, triggered SR and BSR associated with SCG bearer when the UE receives the SN deactivation indication.
Proposal 7	SN initiated SCG activation and deactivation is supported.
Proposal 8	RAN2 is suggested to send LS to RAN3 informing the RAN2 agreements relevant to SCG activation and deactivation, including the support of SN initiated SCG activation and deactivation.
Proposal 9	When UL data arrives at SCG radio bearer, UE initiates SCG activation
Proposal 10	For a deactivated SCG, UE initiates the SCG activation when MCG failure information procedure is triggered.
Proposal 11	UE triggers random access to the PSCell when initiates the SCG activation.
Proposal 12	UE can be configured with an inactivity timer, SCG goes deactivated if the timer expires, i.e. no traffic for a certain period of time.
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