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1 Introduction 
[bookmark: _GoBack]Rel-17 discussions on Efficient SCG activation/deactivation in MR-DC started in the RAN2 #111-e meeting [1]. No agreements were made and all issues have been left FFS including UE behaviour in SCG deactivated state and activation/deactivation signalling. The following conclusions are from the Chair’s notes [1]:· 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

[bookmark: _Hlk54135907]A post-meeting email discussion ([Post111-e][919][eDCCA] Efficient activation deactivation of SCG Discussion on SCG deactivation and activation) [2] was constituted where companies provided their views on various proposals on UE behaviour in SCG deactivated state. In this document, we discuss our views on the proposals with some additional details.
2 [bookmark: _Ref535308766][bookmark: _Ref535492080]UE behaviour in SCG deactivated 
The goal of the design is to define UE behavior in SCG deactivated state so that there is minimum power consumption in this state and also such that the transition delay to the activated state is minimized. 
As in the email discussion [2], most of the proposals below are for the PSCell, though some consider SCG SCells as well.
Monitoring PDCCH on the PSCell
The primary way for the UE to save power in SCG deactivated state seems to be to not monitor PDCCH in this state. Therefore, we have the following proposal. This proposal is also a working assumption in the rapporteur’s summary of the email discussion [2].
Proposal 1. UE does not monitor PDCCH on the PSCell in SCG deactivated.
Performing RRM measurements on the SCG
[bookmark: _Hlk54135607]Observation 1. In SCG deactivated, UE should perform RRM measurements on PSCell and neighbor cells in order to ensure continued SN coverage in case of UE mobility.
Measurements on SCG SCells are useful. When data arrives and SCG resources are needed upon activation, network can determine which SCG SCells to activate besides the PSCell.
Observation 2. In SCG deactivated, performing RRM measurements on SCG SCells is useful. 
Proposal 2. In SCG deactivated, UE performs RRM measurements on SCG serving and neighbor cells. 
Observation 3. For power saving purposes, UE should not transmit RRC measurement reports over SRB3 in SCG deactivated, even if SRB3 is configured. Instead, the reports should be transmitted via the MCG over SRB1.
In order to transmit RRC measurement reports over SRB3 in SCG deactivated, UE would require dynamic UL grants transmitted over SCG. However, under the working assumption of no PDCCH monitoring on PSCell, which is likely to be extended to the SCG SCells as well, the more suitable option is to transmit measurement reports via the MCG on SRB1. 
[bookmark: _Hlk54135657]Proposal 3. In SCG deactivated, UE transmits RRC measurement reports via the MCG over SRB1.       
Based on measurement reports received from the UE, the MN or SN can initiate an SN Change or PSCell Change procedure if required.   
Performing RLM on the PSCell
Our position is that UE should not perform RLM measurements on the PSCell in SCG deactivated. The reason is the following observation.
[bookmark: _Hlk54135675]Observation 4. RRM measurements and reports, e.g., based on event A2, should suffice for the network to command UE to perform PSCell change before radio conditions deteriorate significantly.
Proposal 4. In SCG deactivated state, UE does not perform RLM measurements on the PSCell.
On the following points in the email discussion in favor of RLM, we have the following comments.
Point 1: Introducing RLM has no specification impact since SCG failure recovery is already supported.
Point 2: UE power consumption is likely minimal since the same resources can be used for RLM and RRM measurements.
Comments on 1, 2: Though specification impact should be considered we think other criteria are important as well. If there are link failure scenarios that cannot be handled reliably by RRM, then Proposal 4 needs to be reconsidered. 
The scenario where RLF is triggered even if there are other good beams on the same cell should be discussed further (this can be detected by BFD if BFD is configured). On this point, we note that since beam measurements can also be transmitted as part of RRM measurement reports, this scenario can also be detected by network.
Point 3: If RLM is not supported, then network may activate an SCG that is not within coverage.
Point 4: Network may not notice PSCell becomes bad in a timely manner.
Comments on 3, 4: SCG RRM is supposed to detect and resolve SN coverage issues, so Point 3 above does not seem valid. The timeliness of RLM measurements w.r.t. detection of “bad PSCell” should be the same as RRM measurements.   
Performing BFD/BFR on the PSCell
The purpose of BFD/BFR is to restore lost connectivity if there is degradation in the serving best beam pairs and tries to ensure minimum disruption in data transmission. We think that BFD/BFR is not required because the procedure consumes power and since there is no ongoing data transfer in SCG deactivated state.
Observation 5. In SCG deactivated, since there is no ongoing data transfer, BFD/BFR does not need to be performed.
Proposal 5. In SCG deactivated, UE does not perform BFD/BFR on the PSCell.
The following points were brought up in the email discussion on performing BFD/BFR. Added below are our comments.
Point 1: RACH would always be needed if there is no BFD. What is the usefulness of BFD if RACH is needed for other reasons like acquisition of UL timing?
Comments on 1: UE may need to perform RACH upon SCG activation for other reasons, if, e.g., it determines it has lost Timing Alignment with the SN, regardless of whether UE performs BFD in SCG deactivated. Therefore, performing RACH upon SCG activation and performing BFD in deactivated are separate issues. 
We agree that if performing BFD in deactivated is agreed, UE should delay performing RACH until SCG activation. 
Point 2: BFD consumes power while no data is transmitted.
Comments on 2: Even if BFD does not consume significant additional power compared to that consumed by RRM already, we think it is not needed as there is no ongoing data transfer.   
Performing CSI-RS measurements and reporting
We do agree that performing CSI-RS measurements results in insignificant additional power if we are performing RRM measurements already. However, there are two issues that need to be addressed:
Issue 1: how to transmit CSI reports in SCG deactivated;
Issue 2: what are the gains of performing CSI reporting in SCG deactivated.
Comments on 1: UE could transmit CSI reports using configured periodic PUCCH resources. However, that has impact on power savings.
Furthermore, to be able to perform CSI reporting, UE needs to maintain UL timing with the SN. Maintaining UL timing requires UE to be able to receive TA commands from SN through either of the following means, one of which impacts power savings and the other involves significant specification changes.
· MAC CE commands sent on the SCG, which will require UE to monitor PDCCH.
· Timing Adjustment commands received via MCG, that may involve significant specification changes (impacts on Xn/X2 specifications as well as MAC specification).  
Observation 6. Transmission of CSI reports on SCG UL in SCG deactivated has an impact on power savings and requires maintaining UL timing with the SN.
Comments on 2: If it is likely that UE performs RACH on SN upon activation in order to acquire UL timing, then since the RACH procedure delay is expected to be higher, CSI-RS measurements and reporting after activation may not contribute significantly to the delay.
[bookmark: _Hlk54135742]Observation 7. If it is likely that UE performs RACH on SN upon activation in order to acquire UL timing, then since the RACH procedure delay is expected to be higher, CSI-RS measurements and reporting after activation may not contribute significantly to the delay.
Because of the above concerns, we are leaning towards the following proposal.
[bookmark: _Hlk54135761]Proposal 6. In SCG deactivated, UE does not perform CSI-RS measurements on the PSCell and CSI reporting based on these measurements. 
Maintaining UL timing alignment (TA) with the SN
We support the following proposal as it provides a way to potentially avoid performing RACH upon SCG activation, if we assume that the timing advance is accurate and does not need any maintenance while TAT is running.
[bookmark: _Hlk54135775]Proposal 7. UE keeps the TAT running upon entering SCG deactivated state.
Proposal 8. If TAT expires before SCG is activated, there is no need to define additional procedures by which UE maintains UL timing with SN in SCG deactivated since there is no identified need for any UL transmission.
Performing SRS transmissions
We think that UE should not perform SRS transmissions in SCG deactivated because of power consumption concerns. The proposal below is a working assumption in the email discussion [2] as most companies hold a similar view.    
[bookmark: _Hlk54135794][bookmark: _Hlk47300720]Proposal 9. In SCG deactivated, UE does not perform SRS transmissions.
3 Conclusions
[bookmark: _Hlk512894710]Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals:

Proposal 1. UE does not monitor PDCCH on the PSCell in SCG deactivated.
Observation 1. In SCG deactivated, UE should perform RRM measurements on PSCell and neighbor cells in order to ensure continued SN coverage in case of UE mobility.
Observation 2. In SCG deactivated, performing RRM measurements on SCG SCells is useful. 
Proposal 2. In SCG deactivated, UE performs RRM measurements on SCG serving and neighbor cells. 
Observation 3. For power saving purposes, UE should not transmit RRC measurement reports over SRB3 in SCG deactivated, even if SRB3 is configured. Instead, the reports should be transmitted via the MCG over SRB1.
Proposal 3. In SCG deactivated, UE transmits RRC measurement reports via the MCG over SRB1.
Observation 4. RRM measurements and reports, e.g., based on event A2, should suffice for the network to command UE to perform PSCell change before radio conditions deteriorate significantly.
Proposal 4. In SCG deactivated state, UE does not perform RLM measurements on the PSCell.
Observation 5. In SCG deactivated, since there is no ongoing data transfer, BFD/BFR does not need to be performed.
Proposal 5. In SCG deactivated, UE does not perform BFD/BFR on the PSCell.
Observation 6. Transmission of CSI reports on SCG UL in SCG deactivated has an impact on power savings and requires maintaining UL timing with the SN.
Observation 7. If it is likely that UE performs RACH on SN upon activation in order to acquire UL timing, then since the RACH procedure delay is expected to be higher, CSI-RS measurements and reporting after activation may not contribute significantly to the delay.
Proposal 6. In SCG deactivated, UE does not perform CSI-RS measurements on the PSCell and CSI reporting based on these measurements. 
Proposal 7. UE keeps the TAT running upon entering SCG deactivated state.
Proposal 8. If TAT expires before SCG is activated, there is no need to define additional procedures by which UE maintains UL timing with SN in SCG deactivated since there is no identified need for any UL transmission.
Proposal 9. In SCG deactivated, UE does not perform SRS transmissions. 
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