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1 Introduction 
In this document, we discuss the basic issues and some proposals on the topic of Efficient SCG activation/deactivation in MR-DC systems in the Rel-17 WI on Further MR-DC enhancements [1]. The objective from the WI document [1] is as follows:The objective of this work item is to specify enhancements to MR-DC related scenarios. At least the following topics should be considered in the work:
1.	Support efficient activation/de-activation mechanism for one SCG and SCells 
o	Support for one SCG applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
o	This objective applies to FR1 and FR2

There were some initial discussions on this topic in Rel-16 [2], but it was decided to postpone this work to Rel-17 due to time limitations.
2 [bookmark: _Ref535308766][bookmark: _Ref535492080]Efficient SCG activation/deactivation mechanisms  
We first discuss the motivation for studying this topic. In an EN-DC system, the LTE MN link provides basic coverage, and the higher capacity of the NR SN link is used to handle traffic with high data rate requirements. For bursty traffic when data rate decreases such that the SN link is not needed, it may be useful to transition the SCG to a state where UE power consumption is as low as possible. When data rate increases again, the SCG can transition back to the usual activated state to handle the traffic demand. 
The goal of the design is to define UE behavior in the state where SCG link is not used for data transmission so that there is minimum power consumption and also such that the transition delay to the activated state is minimized.  
Towards this end, we propose SCG deactivated state as a candidate low power UE SCG state. 
[bookmark: _Hlk47300643]Proposal 1a. We propose SCG deactivated state as a UE SCG state in which UE consumes low power. The basic UE behavior in this state is described in the following two proposals.
Proposal 1b. In the SCG deactivated state:
· UE does not monitor PDCCH on the PSCell;
· UE does not perform any UL transmissions on the PSCell;
· UE does not perform CSI measurements on the PSCell.
Proposal 1c. In SCG deactivated state, the configured SCG SCells in the UE are in deactivated state as per Rel-16.
The major contribution to power saving in SCG deactivated state is due to UE not performing any PDCCH monitoring on the PSCell and also not transmitting on the UL on the PSCell. 
The network and the UE keep the SCG configuration is this state.
We discuss below proposals which specify additional UE behavior in the SCG deactivated state.
Performing RRM measurements on the PSCell
Observation 1. In SCG deactivated state, UE should perform PSCell measurements and transmit corresponding RRC measurement reports in order to ensure continued SN coverage in case of UE mobility.
Observation 2. For power saving purposes, UE should not transmit the RRC measurement reports over SRB3 to the SN even if SRB3 is configured. Instead, the reports should be transmitted via the MCG to the SN over SRB1.
Proposal 2. In SCG deactivated state, UE performs SN configured measurements on the SCG and transmits corresponding RRC measurement reports via the MCG over SRB1 to the SN.       
Based on measurement reports received from the UE, the MN or the SN can initiate an SN Change or PSCell Change procedure if required.   
Performing RLM on the PSCell
The purpose for UE performing RLM on a serving cell is to be able to detect physical layer RLF so that RLF recovery procedure can be triggered if detected. 
Observation 3. In SCG deactivated state, UE should not be required to perform RLM measurements on the PSCell in order to detect physical layer RLF. Based on the measurement reports, the network can trigger PSCell or SN change before radio conditions deteriorate significantly.     
Proposal 3. In SCG deactivated state, UE does not perform RLM measurements on the PSCell.
Maintaining UL timing alignment (TA) with the SN
[bookmark: _Hlk47300720]Observation 4. Since the UE is not transmitting on the UL on the PSCell in SCG deactivated state, there is no need for maintaining UL timing alignment (TA) with the SN.
Proposal 4. In SCG deactivated state, UE is not required to maintain UL timing alignment (TA) with the SN.
If other companies feel the need to introduce an SCG dormant state similar to Rel-16 SCell dormant state, that can be discussed in future meetings and is FFS.   
Proposal 5. RAN2 discusses further the need for an SCG dormant state similar to SCell dormant state in Rel-16.     
3 Transition from SCG deactivated state to activated state
Figure 1 shows a call-flow of the signaling for transition from SCG deactivated state to activated state. The activated state is defined as the state where regular UL and DL data transfer take place over the PSCell – in general, over the SCG link. We briefly describe below the steps of the procedure and the associated proposals.


[bookmark: _Ref47267794]Figure 1: Call-flow for transition from SCG deactivated state to SCG activated state
Step 1: If DL data arrives at the SN for an SN terminated bearer that requires the use of SCG resources, SN initiates the transition procedure by transmitting an SN Activation Request message to the MN.
If DL data arrives at the MN for an MN terminated split bearer that requires the use of SCG resources, MN initiates the transition procedure. 
[bookmark: _Hlk47273727]Step 2: MN transmits an SCG Activation command to the UE upon receiving the SN Activation Request message from the SN, or if DL data arrives at the MN for an MN terminated split bearer that requires the use of SCG resources. 
Proposal 6. If DL data arrives at the SN for an SN terminated bearer that requires the use of SCG resources, SN initiates the transition procedure by transmitting an SN Activation Request message to the MN.
Proposal 7.  MN transmits an SCG Activation command to the UE upon receiving the SN Activation Request message from the SN, or if DL data arrives at the MN for an MN terminated split bearer that requires use of SCG resources.
Proposal 8. The SCG Activation command signalling can be done using one of the following options.
· Using DCI;
· Using MAC CE;
· Using RRC Reconfiguration message.
Step 3: Upon receiving the SCG Activation command, UE may transmit an acknowledgement to the MN. For example, in case the activation is done using a MAC CE, UE transmits a HARQ ACK to the MN. 
Step 4: In SCG deactivated state, since UL TA with the SN is not maintained, UE is required to perform RACH on the PSCell in order to acquire UL TA.
UE starts performing CSI measurements on the PSCell for the purpose of providing CSI reports to network, after initiating RACH.
In the network side, the SN upon receiving the RACH preamble knows that the UE has transitioned to the SCG activated state.  
The network may configure the UE to perform CFRA or 2-step RACH upon receiving the SCG Activation command to further reduce transition delay to the activated state.
[bookmark: _Hlk47300864]Proposal 9. For SCG deactivated state, upon receiving SCG Activation command, UE performs RACH procedure on the PSCell to acquire UL timing from the SN. 
Step 5: After acquiring UL timing from the SN during the RACH procedure, UE transmits CSI reports to the SN based on CSI measurements. Upon receiving the CSI reports, SN can begin scheduling the UE for UL and DL data transfer. 
4 Conclusions
[bookmark: _Hlk512894710]Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals:

Proposal 1a. We propose SCG deactivated state as a UE SCG state in which UE consumes low power. The basic UE behavior in this state is described in the following two proposals.
Proposal 1b. In the SCG deactivated state:
· UE does not monitor PDCCH on the PSCell;
· UE does not perform any UL transmissions on the PSCell;
· UE does not perform CSI measurements on the PSCell.
Proposal 1c. In SCG deactivated state, the configured SCG SCells in the UE are in deactivated state as per Rel-16.
Observation 1. In SCG deactivated state, UE should perform PSCell measurements and transmit corresponding RRC measurement reports in order to ensure continued SN coverage in case of UE mobility.
Observation 2. For power saving purposes, UE should not transmit the RRC measurement reports over SRB3 to the SN even if SRB3 is configured. Instead, the reports should be transmitted via the MCG to the SN over SRB1.
Proposal 2. In SCG deactivated state, UE performs SN configured measurements on the SCG and transmits corresponding RRC measurement reports via the MCG over SRB1 to the SN.       
Observation 3. In SCG deactivated state, UE should not be required to perform RLM measurements on the PSCell in order to detect physical layer RLF. Based on the measurement reports, the network can trigger PSCell or SN change before radio conditions deteriorate significantly.     
Proposal 3. In SCG deactivated state, UE does not perform RLM measurements on the PSCell.
Observation 4. Since the UE is not transmitting on the UL on the PSCell in SCG deactivated state, there is no need for maintaining UL timing alignment (TA) with the SN.
Proposal 4. In SCG deactivated state, UE is not required to maintain UL timing alignment (TA) with the SN.
Proposal 5. RAN2 discusses further the need for an SCG dormant state similar to SCell dormant state in Rel-16.    

Proposal 6. If DL data arrives at the SN for an SN terminated bearer that requires the use of SCG resources, SN initiates the transition procedure by transmitting an SN Activation Request message to the MN.
Proposal 7.  MN transmits an SCG Activation command to the UE upon receiving the SN Activation Request message from the SN, or if DL data arrives at the MN for an MN terminated split bearer that requires use of SCG resources.
Proposal 8. The SCG Activation command signalling can be done using one of the following options.
· Using DCI;
· Using MAC CE;
· Using RRC Reconfiguration message.
Proposal 9. For SCG deactivated state, upon receiving SCG Activation command, UE performs RACH procedure on the PSCell to acquire UL timing from the SN. 
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