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Introduction
In RAN2#111e meeting, the activation and deactivation of SCG has been discussed, the following agreements were 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)
FFS if for deactived SCG, the UE stop monitoring PDCCH for PSCell and SCells of the SCG
FFS if For the PSCell in deactivated SCG, the UE performs CSI/RRM measurement and report; AGC; beam management; RLM
An email discussion [Post111-e][919][eDCCA] Efficient (de)activation of SCG was held after the meeting. The UE behaviour for the PSCell in deactivated SCG was discussed, however lots FFS were left:
	FFS1: Details on the performed measurements (e.g. all SN configured measurements or subset based on certain criteria, restrictions on inter-frequency/RAT)
FFS2: Support for SCell addition/mobility
FFS3: Reporting procedure
FF4: PSCell mobility procedure
Proposal 5: Whether the UE does RLM while the SCG is deactivated is FFS.
Companies are invited to comment on the above points (reuse of existing procedure is easy, risk of RLF occurring even when the PSCell is good, possibility to detect "bad SCell" as timely using RRM measurements) when discussing this FFS.
Proposal 6: It is FFS whether the UE does BFD - with or without RACH for recovery - while the SCG is deactivated.
Companies are invited to comment on the above points (power consumption while no data are transmitted, delay due to RACH if there is no BFD, usefulness of BFD if RACH is needed for other reasons like adjust UL timing) when discussing this FFS.
Proposal 7: It is FFS whether the UE performs CSI-RS measurement and reporting such as configured by CSI-MeasConfig while the SCG is deactivated.
Companies are invited to comment on the above points (delay gain, if RACH is needed or not, how to report) while discussing this FFS.
Proposal 7: It is FFS whether the UE maintains timing advance while the SCG is deactivated, permanently (i.e. as long as the SCG is inactive) .or for a limited time only.
Companies are invited to comment on the above points (whether and how to maintain timing advance, for how long) while discussing this FFS.
Proposal 8: RAN2 assumes the UE will not perform SRS transmission while the SCG is deactivated


This contribution, we discuss the signalling for SCG activation and deactivation and some FFS left during the email discussion about the UE behaviour for PSCell in deactivated SCG.
Discussion
· Signalling for activation/deactivation for SCG  
After the RAN2#111e meeting, email discussion #919 was held about the activation/deactivation of SCG. In this email discussion, monitoring of PDCCH for PSCell and SCells of the SCG for deactivated SCG was discussed. Almost all the participants agree with the assumption that the UE stop monitoring PDCCH for PSCell and SCells of the SCG for deactivated SCG. Based on the assumption, when the UE is configured with deactivated SCG, a command is required to indicate the UE to activate SCG. This SCG activation command should be sent from the MN considering that the UE doesn’t monitor SCG PDCCH. When the UE is configured with activated SCG, a command is required to indicate the UE to de-activate SCG. This SCG de-activation command can be sent from the MN or SN. For simplicity, the command to indicate de-active SCG could also be sent from the MN. 
Proposal 1: Deactivation/activation SCG command should be sent by the MN to the UE considering the UE does not monitor the PDCCH of deactivated SCG. 
In a typical scenario, SCG deactivation can only be performed when all the SCG RLC bearers complete data transmission, regardless of the PDCP location.  Hence, the SCG should trigger the activation/deactivation of SCG transition based on the available/incoming data information. Considering the available/incoming data may be terminated from MCG or SCG and deactivation/activation SCG transition command should be sent by the MN to the UE, it is logical that the SN to request the SCG activation/deactivation transition to the MN and the MN makes the final decision. 
Proposal 2: The SN can trigger the activation/deactivation of SCG by informing the MN of data transmission/arrival information from SN.
We don’t rule out that MN makes decision independently without the SN data information from SN, i.e. the MN can decide to activate/de-active SCG regardless of SCG data transmission state. The MN can send the SCG to deactivation with radio bearer reconfiguration to avoid data transmission on SCG side. 
Proposal 3: The MN can trigger the activation/deactivation of SCG.
In addition to traffic based deactivation SCG management, it may also possible to have blind deactivation SCG configuration. Based on above discussion, in any situation, the MN should be in charge of control of de-active/active SCG state.
Proposal 4: The MN makes the decision of activation/deactivation of SCG.
The following figures show the procedure of SCG activation/deactivation.



Fig1. Procedure of SCG deactivation/activation
Upon MN decides to configure SCG to be deactivated, the MN should send indication to SN. Upon receiving the confirmation from SN which means the SN has stopped data transmission, the MN sends the SCG deactivation command to UE to de-active the SCG. Upon decision to configure SCG to be activated, the MN should first send the SCG activation command to UE to active the SCG. The MN receive the ACK from the UE which means the UE has been ready to receive data from the SN, then the MN will send indication to the SN to inform the SCG activation.
Proposal 5: The procedure shows in Fig 1 for SCG activation/deactivation should be taken as baseline.
Dormant BWP was introduced in R16 to support SCell dormancy behaviour. We looked into whether a similar mechanism with dormant BWP could be used to support deactivation SCG.  Dormant BWP is configured for a SCell, but the deactivation SCG is configured for a cell group. Therefore the dormant BWP can’t be used for deactivation SCG directly.  If dormant BWP like solution to be extended for deactivation SCG, i.e. specify the UE behaviour for deactivation SCG via presence/absence of detailed configuration, it would require a significant amount of signalling overhead as well as significant specification work. Therefore dormant BWP like solutions for deactivation SCG does not seem suitable for deactivation SCG. It would be straightforward to define a SCG state to specify the UE behaviour for deactivation SCG. Considering decision of activation/deactivation of SCG state should be made based on the state of data transmission of the SCG and MCG, the data transmission state and SCG activation/deactivation information should be exchanged between the MN and SN. And the final decision of SCG activation/deactivation should be made by the MN and signalled to the UE using RRC. Therefore, we prefer to support the activation/deactivation of the SCG via RRC.
Proposal 6: An RRC based mechanism should be used to inform the UE of activation/deactivation of the SCG.
· UE behavior for PSCell in deactivated SCG
· Whether the UE does RLM while the SCG is deactivated
The UE may move to outside/edge of the coverage of the PSCell regardless of the SCG in activation or deactivation. So a deactivated PSCell may become a poor quality cell. One motivation of the activation/deactivation SCG is fast SCG activation to reduce the delay for data transmission on SCG. If the RLM is not performed and if the SCG is activated while the SCG is poor quality, the network activates a non-functional SCG. In this case, the NW needs to handle the failure SCG first, which will increase the delay for SCG transmission. 
Observation 1: If RLM is not performed while SCG is in deactivation, non-functional SCG may be activated which would increase the delay for SCG data transmission.
A functional SCG should be ensured no matter the SCG is in activation or deactivation. In case, RLF is detected while the SCG is in deactivation, the MN can reconfigure the SCG to ensure the SCG is available. Meanwhile SCG failure reporting procedure can be reused to inform the NW of SCG RLF while in SCG deactivation.
Proposal 7: UE should perform RLM while the SCG is deactivated. SCG failure reporting procedure can be reused to inform the NW of SCG RLF while in SCG deactivation.
· Whether the UE does BFD - with or without RACH for recovery - while the SCG is deactivated
Besides power saving, another intention of the activation/deactivation of SCG is fast SCG activation to reduce delay for data transmission on SCG. Obviously, power consumption would be reduced if the UE doesn’t perform the BFD/BFR. However RA procedure is necessary at the SCG activation, if BFD/BFR is not performed for a deactivated SCG. In this scenario, activation delay would be same as that of releasing and adding of SCG. However release/add SCG procedure can bring even better power saving than deactivation of SCG. We think activation/deactivation SCG solution is a compromise between power saving and latency. From this viewpoint, BFD should be supported while the SCG is deactivated. This would enable fast SCG activation for the UEs who has not gone through beam failure. Considering BFR would anyway require performing RACH, it can’t bring obvious advantage if BFR is performed while in SCG deactivation. Therefore the UE should do BFD without RACH for recovery while the SCG is in deactivation.
Proposal 8: UE should perform BFD without RACH for recovery while the SCG is deactivated.
· Whether the UE performs CSI-RS measurement and reporting such as configured by CSI-MeasConfig while the SCG is deactivated
Similar with the dormancy BWP, CSI-RS measurements report can reduce delay for data transmission on SCG upon the activation of SCG. The CSI-RS measurement results can be provided via MCG or via SCG by using periodical PUSCH resources, which can further be discussed.
Proposal 9: UE should perform CSI-RS measurement and report while SCG is deactivated. Whether CSI-RS measurement results provided via MCG or periodic PUSCH resources via SCG need further discussion.
· Whether the UE maintains timing advance while the SCG is deactivated  
Keeping UL sync can reduce delay for SCG data transmission as it could avoid performing RACH at SCG activation. Fast SCG activation is also important in design of SCG deactivation. 
If BFD occurred, the UE is required to perform BFR in the legacy system thus TA could be maintained. However BFR requires RA procedure. For a deactivated SCG, BFR may be delayed until SCG activation. This means that the UL sync is not maintained after occurrence of BFD for a deactivated SCG. Therefore,   whether the UE could maintain timing advance for a deactivated SCG whole time or not depends on whether BFR is performed. If UE performs BFR during the SCG in deactivation, the UE could maintain timing advance for whole time while the SCG is in deactivation.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9] Proposal 10: UE should maintain timing advance while SCG is deactivated. 
· Whether UE performs SRS transmission while SCG is deactivated
For dormancy SCell, TA of dormancy SCell is consistent with other cells which in the same TA group. Therefore the dormancy SCell doesn’t need to send SRS. But for deactivated PSCell, if PSCell stops SRS transmission, the PSCell will lose UL sync upon the TAT expiry. SRS transmission is used for UL link adaptation, if the DL CSI-RS measurements/reports for link adaptation is supported for quick activation of SCG in DL, SRS transmission during de-activated SCG should also be supported for quick UL link adaptation. In order to achieve more benefit on power consumption, long periodic SRS transmission can be taken into consideration to keep UL sync and reduce power consumption.
Proposal 11: UE should perform SRS transmission while SCG is deactivated. Long periodic SRS transmission can be taken into consideration for deactivated SCG.
Conclusion
In this contribution, we discuss mechanism of efficient activation/deactivation of a SCG, and propose:
Observation 1: If RLM is not performed while SCG is in deactivation, non-functional SCG may be activated which would increase the delay for SCG data transmission.
[bookmark: _GoBack]Proposal 1: Deactivation/activation SCG command should be sent by the MN to the UE considering the UE does not monitor the PDCCH of deactivated SCG. 
Proposal 2: The SN can trigger the activation/deactivation of SCG by informing the MN of data transmission/arrival information from SN.
Proposal 3: The MN can trigger the activation/deactivation of SCG.
Proposal 4: The MN makes the decision of activation/deactivation of SCG.
Proposal 5: The procedure shows in Fig 1 for SCG activation/deactivation should be taken as baseline.
Proposal 6: An RRC based mechanism should be used to inform the UE of activation/deactivation of the SCG.
Proposal 7: UE should perform RLM while the SCG is deactivated. SCG failure reporting procedure can be reused to inform the NW of SCG RLF while in SCG deactivation.
Proposal 8: UE should perform BFD without RACH for recovery while the SCG is deactivated.
Proposal 9: UE should perform CSI-RS measurement and report while SCG is deactivated. Whether CSI-RS measurement results provided via MCG or periodic PUSCH resources via SCG need further discussion.
Proposal 10: UE should maintain timing advance while SCG is deactivated.
Proposal 11: UE should perform SRS transmission while SCG is deactivated. Long periodic SRS transmission can be taken into consideration for deactivated SCG.
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