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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#111 meeting, the following FFSs have been made:
	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)


During RAN2#112 meeting, the following agreements have been made:
	The work will focus on a single deactivated SCG.
Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 
RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.
FFS if RACH is needed for SCG reactivation
SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.
When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE
- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)
- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures
The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.
While the SCG is deactivated:
- there can be SCG SCells in deactivated state
- there cannot be SCG SCells in activated state
- it is FFS whether there can be SCells in SCG dormant state.
FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.
It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.


This contribution is going to discuss the corresponding signaling support for SCG deactivation/deactivation. 
2. Discussion
2.1 SCG activation/deactivation configuration
According to the below agreement, SCG activation/deactivation state can be configured by RRC at PSCell addition/change, RRC Resume, and HO. 
	SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO. 


We then discuss the details case by case.
2.1.1 PSCell addition
In Rel-15/16, the SCG is always activated at SCG addition, and the UE shall perform random access towards the target PSCell so that synchronisation of the SN radio resource configuration can be performed. However, in Rel-17, SCG can be configured to deactivated at SCG addition, which means SCG radio resources are not required at that time, then the question is whether the UE shall perform RACH in this case. Here are some options:
Option 1: in case of PSCell addition with SCG deactivated, network shall configure reconfigurationWithSync and trigger an random access towards the target PSCell.
Option 2: in case of PSCell addition with SCG deactivated, network shall configure reconfigurationWithSync while the UE can delay the initiation of random access towards the target PSCell until needed.
Option 3: in case of PSCell addition with SCG deactivated, if network configures reconfigurationWithSync, then the UE shall initiate random access towards the target PSCell, otherwise, the UE does not performing synchronization to the SN. 
For Option 2, we are concerning whether it will introduce more specification changes than Option1 and option 3. Since the reconfigurationWithSync to trigger an random access towards SpCell has been captured in many places in the current specification, if option 2 is supported, then we need to discuss how reconfigurationWithSync triggers an random access case by case. Option1 is simpler than Option 3, and has no specification changes. Moreover, considering the RACH latency is the main contributor of the SCG activation delay, Option 1 may enable the UE to skip RACH upon SCG activation if UL timing with PSCell is maintained. Thus, we have the following:
Proposal 1 In case of PSCell addition with SCG deactivated, network shall configure reconfigurationWithSync and trigger an random access towards the target PSCell.
2.1.2 PSCell change
Related agreements in RAN2#112 are as following:
	While the SCG is deactivated, PSCell mobility is supported. 
When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE
- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)
- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures
The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.


Conditional PSCell change (CPC) has been specified in Rel-16. When SCG is deactivated, whether the UE should perform CPC should be discussed. According to the following text in TS 37.340.
“If at least one CPC candidate PSCell satisfies the corresponding CPC execution condition, the UE detaches from the source PSCell, applies the stored corresponding configuration for that selected candidate PSCell and synchronises to that candidate PSCell. The UE completes the CPC execution procedure by sending an RRCReconfigurationComplete message to the new PSCell.”
On the one hand, when SCG is deactivated, PSCell change may happen if the execution condition of CPC is satisfied, and the corresponding RRC Reconfiguration of the target PSCell will be applied. However, if the SCG state is configured as activated in the corresponding RRC Reconfiguration, then the conditional reconfiguration execution will enforce the UE out of SCG deactivation. 
On the other hand, when SCG is activated, PSCell change may happen if the execution condition of CPC is satisfied. Then, if the SCG state is configured as deactivated in the corresponding RRC Reconfiguration, then the conditional reconfiguration execution will enforce the UE go to SCG deactivation. 
To solve this issue, two options can be considered:
Option 1: When SCG is deactivated, the UE stops CPC.
Option 2: When SCG is deactivated, the UE can apply CPC configuration if the execution condition is satisfied, but delay RACH until there is data needs to be sent on the SCG.
In our understanding, Option 1 is the simplest, while Option 2 may need more specification changes as we analized in section 2.1.1 . Thus we propose that:
Proposal 2 When SCG is deactivated, the UE stops CPC.
Similarly to the PSCell addition case, in the case of PSCell change with SCG deactivated, the UE shall perform RACH towards the target PSCell.
Proposal 3 In case of PSCell change with SCG deactivated, network shall configure reconfigurationWithSync and trigger an random access towards the target PSCell.
2.1.3 RRC Resume
RAN2#112 has agreed that SCG activation state (activated/deactivated) can be configured at RRC resume. In Rel-16, RRC Resume can restore an stored SCG, durin which SCG SCells are initially set to deactivated. However, it is unclear whether this agreement also appies to the case of RRC Resume restoring an stored SCG. Thus, we propose the following:
Proposal 4 RAN2 to discuss whether SCG activation state (activated/deactivated) can be configured at RRC resume also applies to the case of RRC Resume restoring a stored SCG. 
	[bookmark: _Toc60867616][bookmark: _Toc60776835]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
1>	stop timer T319;
1>	stop timer T380, if running;
1>	if T331 is running:
2>	stop timer T331;
2>	perform the actions as specified in 5.7.8.3;
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	if the RRCResume does not include the restoreMCG-SCells:
3>	release the MCG SCell(s) from the UE Inactive AS context, if stored;
2>	if the RRCResume does not include the restoreSCG:
3>	release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if stored;
2>	restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS context;
2>	configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;
1>	discard the UE Inactive AS context;
1>	release the suspendConfig except the ran-NotificationAreaInfo;
1>	if the RRCResume includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
1>	if the RRCResume includes the mrdc-SecondaryCellGroup:
2>	if the received mrdc-SecondaryCellGroup is set to nr-SCG:



2.2 SCG SCells added/reconfigured/released during SCG deactivation
Here is an FFS need to be discussed. 
	FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation



When the SCG is in deactivated state, if SCG SCells are not good enough, the SN can add/release/reconfigure SCG SCells. Thus we propose the following:
Proposal 5 SCG SCell can be added/reconfigured/released while the SCG is deactivated.
2.3 SCG activation/deactivation transition
In RAN2#111 meeting, the following FFSs have been made:
	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)


2.3.1 SCG deactiavtion
To deactivate the SCG of the UE, both MN and SN can have control, the examples are shown in the figure 1 and figure 2, respectively.
MN controlled (SN initiated):
· Step 1: The SN notifies the MN about user data inactivity for SN terminated SCG bearers, e.g., via Activity Notification inter-node message. 
· Step 2a: If there is also user data inactivity for MN terminated SCG bearer, the MN may decide to deactivate the SCG. In this case, MN can indicate the UE to deactivate the SCG via RRC, or MAC CE or DCI.
· Step 2b: MN notifies the SN the deactivation, may reusing Activity Notification or introducing a new inter-node message, e.g., Deactivation Acknowledge.
· Step 3: when receiving the deactivation command, the UE deactivates the SCG.
MN controlled (MN initiated/PDCP terminated in MN):
· Step 1: The MN requests the SN to deactivate the SCG (e.g., Deactivation Acknowledge), when there is user data inactivity for MN terminated SCG bearer. 
· Step 2: If there is also no user data inactivity for SN termined SCG bearer, the SN may can accept to deactivate the SCG. In this case, SN sends the deactivation acknowledge to the MN.
· Step 3: when receiving the acknowledge from the SN, the MN indicates the UE to deactivate the SCG via RRC, or MAC CE or DCI.
· Step 4: when receiving the deactivation command, the UE deactivates the SCG.


Figure 1: MN controlled SCG deactivation with MN/SN triggered
SN controlled without MN involvement:
· Step 1: The SN decides to deactivate the SCG for user data inactivity in the SCG RLC bearer. Then, SN indicates the UE to deactivate the SCG via SN RRC, MAC CE or DCI;
· Step 2: the SN may notify the MN that the SCG of the UE is going to be deactivated.
· Step 3: when receiving the deactivation command from the SN, the UE shall response the command and then deactivate the SCG.


Figure 2: SN controlled SCG deactivation
In our understanding, both MN and SN can control the SCG deactivation. And both MN and SN can initiate the SCG deactivation. 
Proposal 6 MN-controlled (MN/SN initiated) and SN controlled without MN involvement are supported for SCG deactivation.

2.3.2 SCG activation
The activation can be triggered by by MN and SN for downlink, and by the UE for uplink, and the examples are shown below in figure 3 and 4, respectively.
MN initiated:
· Step 1: When DL data traffic arrives at MN and the MN would like to forward the data to SCG leg, the MN can request the SN to activate the SCG via reusing the Activity Notification or introducing a new inter-node message.
· Step 2: When the SCG activation request is received by the SN, the SN can response to the MN if accept. 
· Step 3: When receiving the response from the SN, the MN sends the activation command to the UE via RRC, MAC CE or DCI.
· Step 4: when receiving the activation command, the UE activates the SCG. 
SN initiated:
· Step 1: When DL data traffic arrives at SN that towards to the UE, SN sends Activity Notification to the MN to report user plane activity. 
· Step 2: MN decides to activate the UE, and sends the activation command to the UE via RRC, MAC CE or DCI.
· Step 3: when receiving the activation command, the UE activates the SCG. 


Figure 3: MN controlled activation
UE initiated:
Option 1:
· Step 1: When UE has data to transmit on the SCG, UE sends the indication to the MN, which is a re-activated notification referred to the SCG. 
· Step 2a: MN indicates UE to activate the SCG.
· Step 2b: MN notifies the SN the activation.


Option 2:
· Step 1: When UE has data to transmit on the SCG, UE activates the SCG by performing RACH towards SN. If UL timing is kept, UE can skip RACH upon reactivation SCG and may perform UL transmission.
Proposal 7 SCG activation can be initiated by MN, SN and UE. 
Proposal 8 If UL timing is kept, UE can skip RACH upon activation of the SCG. 
Note that RAN3 is discussing the Xn signaling for SCG activation/deactivation, see below. 
	MN initiated SN modification procedure can be used for support of SCG (de)activation, and SN can decide whether to accept or reject SCG (de)activation request after receiving SN modification request message.
Activity Notification message sent from SN to MN, can be used for the MN to make final 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.
MN can initiate SCG (de)activation during SN addition procedure, SN can decide whether to accept or reject SCG (de)activation request after receiving SN addition request message, FFS on how to reject it.


RAN2 can firstly focus on the activation/deactivation command sent on the Uu, i.e., which signaling can be used to deactivate or activate the SCG of the UE and the corresponding trigger scheme. Thus, we propose the following:
Proposal 9 RAN2 shall firstly focus on the Uu signaling for SCG activation/deactivation. 
3. Conclusion
In this paper, the following proposals are given:
1. In case of PSCell addition with SCG deactivated, network shall configure reconfigurationWithSync and trigger an random access towards the target PSCell.
Proposal 11 When SCG is deactivated, the UE stops CPC.
Proposal 12 In case of PSCell change with SCG deactivated, network shall configure reconfigurationWithSync and trigger an random access towards the target PSCell.
Proposal 13 [bookmark: _GoBack]RAN2 to discuss whether SCG activation state (activated/deactivated) can be configured at RRC resume also applies to the case of RRC Resume restoring a stored SCG. 
Proposal 14 SCG SCell can be added/reconfigured/released while the SCG is deactivated.
Proposal 15 MN-controlled (MN/SN initiated) and SN controlled without MN involvement are supported for SCG deactivation.
Proposal 16 SCG activation can be initiated by MN, SN and UE. 
Proposal 17 If UL timing is kept, UE can skip RACH upon activation of the SCG. 
Proposal 18 RAN2 shall firstly focus on the Uu signaling for SCG activation/deactivation. 
4. References
[bookmark: _Ref47937798][1] 

image2.emf
UE SN MN

1.Deactivation command

2. Deactivation notification

3. Deactivation response

SCG is deactivated

SCG is activated


Microsoft_Visio_Drawing1.vsdx
UE
SN
MN
1.Deactivation command
2. Deactivation notification
3. Deactivation response
SCG is deactivated
SCG is activated



image3.emf
UE MN SN

Activity Notification 

(SN terminated SCG bearer re-activity)

Activation command

SCG is activated

SCG is deactivated

Activation Request  

(MN terminated SCG bearer re-activity)

Activation Request Acknowledge 

SN triggered

MN triggered


Microsoft_Visio_Drawing2.vsdx
UE
MN
SN
Activity Notification 
(SN terminated SCG bearer re-activity)
Activation command
SCG is activated
SCG is deactivated
Activation Request  
(MN terminated SCG bearer re-activity)
Activation Request Acknowledge
SN triggered
MN triggered



image4.emf
UE MN SN

Activation command

SCG is activated

SCG is deactivated

Activation Notification

Activation request


Microsoft_Visio_Drawing3.vsdx
UE
MN
SN
Activation command
SCG is activated
SCG is deactivated
Activation Notification
Activation request



image1.emf
UE MN SN

Activity Notification 

(SN terminated SCG bearer inactivity)

MN decides to deactivate the SCG

(MN terminated SCG bearer inactivity)

Deactivation Acknowledge 

Deactivation command

SCG is deactivated

SCG is activated

Deactivation Request 

(MN terminated SCG bearer inactivity)

Deactivation Acknowledge 

SN triggered

MN triggered

SN accepts to deactivate the SCG

(SN terminated SCG bearer inactivity)


Microsoft_Visio_Drawing.vsdx
UE
MN
SN
Activity Notification 
(SN terminated SCG bearer inactivity)
MN decides to deactivate the SCG
(MN terminated SCG bearer inactivity)
Deactivation Acknowledge
Deactivation command
SCG is deactivated
SCG is activated
Deactivation Request 
(MN terminated SCG bearer inactivity)
Deactivation Acknowledge
SN triggered
MN triggered
SN accepts to deactivate the SCG
(SN terminated SCG bearer inactivity)



