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Introduction
In the WID of studying on DC and CA enhancement in NR [1], objective 3 is about efficient and low latency serving cell configuration/activation/setup:
	1. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode


This contribution aims to discuss minimization of the latency needed for additional cell activation for data transmission.
Discussion
Current mechanism
The SCG is configured to assist the MCG to increase the data transmission rate.  Considering different traffic patterns, there may be a case that high data transmission rate required for large volume of data transmission or high rate transmission is only needed for a short period. Most of the time the low data transmission rate is required when the data transmission is only on MCG but the UE keeps the SCG in normal connected state. An example is shown in Figure 1.


Figure 1 data transmission pattern
The state that data transmitted on both the MN and SN is called high rate/full transmission state.  Data transmitted only on the MN is called low rate/half transmission state. When the UE is in connected state, only for a short period the UE is in full data transmission state, and most of the time the UE is in half data transmission state. However in half data transmission state, the UE will perform the PDCCH monitoring and CSI measurement on both MCG and SCG which leads to unnecessary power consumption. If the SCG is released by the network when the above half transmission state is occurred, the UE will add SCG upon full data transmission arrival for data transmission which leads in additional signaling overhead and latency of data transmission.
Considering the efficient power consumption and SCG addition for data transmission, enhanced solution should be investigated.
Proposal 1: Enhanced solution should be investigated for SCG configuration to reduce the latency of data transmission and power consumption.
 SCG Dormant state
In order to control SCG configuration flexibly, additional states i.e. SCG dormant state can be introduced to enhance the SCG configuration. In order to distinguish from the new state, we define the current normal SCG state as SCG active state, i.e. in SCG active state, the UE monitors the downlink channel and can transmit on uplink channel based on the configuration of each serving cell of SCG. But for SCG dormant state, there will be some restriction on UE’s behavior on SCG.
· Introduction
When UE is configured to be in SCG dormant state, the UE doesn’t need to monitor the PDCCH of each serving cell of SCG, i.e. PSCell and the SCells of the SCG. In order to schedule the UE on SCG immediately when the UE is transited to SCG active state, the UE in SCG dormant state should keep the CSI measurement and report for PSCell and indicated SCells of SCG. 
Proposal 2: In SCG dormant state, UE doesn’t need to monitor the PDCCH on each serving cell of SCG while the UE needs to perform CSI measurement and report for PSCell and indicated SCells of SCG.
If UE is kept in SCG active state all the time without data transmission, the UE keeps monitoring and decoding the PDCCH of PSCell and activated SCells of SCG. UE in SCG dormant state can reduce the unnecessary power consumption. If the UE releases the SCG at the end of data transmission, it is required to add the SCG for data transmission when new data arrived.  Even though this may save UE power, it increases the signaling overhead and may not be possible to add the SCG in time for new data arrival. Transiting the UE to SCG dormant state can reduce the signaling overhead and data transmission latency.
Observation 1: Comparing with UE in SCG active state without data transmission on SCG, the UE can save power consumption when UE in SCG dormant state.
Observation 2: Comparing with SCG is released upon data transmission on SCG is finished, the UE transited to SCG active state from SCG dormant state can reduce the latency of SCG addition when new data arrived.
Proposal 3: SCG dormant state can be introduced for SCG to reduce the latency of data transmission and UE power consumption.
· Procedure
When the UE is in SCG dormant state, the UE will not monitor the PDCCH of each serving cell of SCG. A new command is required to indicate the UE to change state from SCG dormant state to SCG active state. This SCG active command should be sent from the MN. A SCG dormant command to indicate the change of state from SCG active state to SCG dormant state could also be sent from the MN. 
Proposal 4: The SCG state transition command should be sent by MN to UE considering the UE will not monitor the PDCCH of SCG. 
The UE can be sent to SCG dormant state only when all the SCG RLC bearers complete data transmission, regardless of the PDCP location.  Hence, the SCG should trigger the SCG state transition based on the available/ incoming data information. If Proposal 4 is agreeable, it is logical that the SN to request the SCG state transition to the MN and the MN makes the final decision. 
For simplicity, we called the SCG terminated SCG RLC DRB and SCG terminated split DRB to be SCG RLC DRB from SN, the MCG terminated SCG RLC DRB and MCG terminated split DRB to be SCG RLC DRB from MN. The SN should inform the MN the data transmission from SN is completed for the SCG RLC DRB from SN. When there is no SCG RLC DRB from MCG or the SCG RLC DRB from MCG transmission is finished, the MCG can send the UE to SCG dormant state. The SN should inform the MN the data arrival for the SCG RLC DRB from SN. The MN can make the decision to activate the SCG. 
The following diagrams show an example of required inter node signaling for management of SCG dormant/active sate by the MN. 


Figure 2 MN decides going to SCG dormant state


Figure 3 MN decides going to SCG active state
Proposal 5: The MN makes the decision of SCG state transition taking into account the data transmission/ arrival information provided by the SN. 
· CSI report
The UE will perform CSI measurement when it is configured to be in SCG dormant state. How to report the CSI measurement report should be discussed. 
Option 1: SCG CSI report via MN
As the UE is configured to be in SCG dormant state, the SCG not only stop the PDCCH scheduling, but also stop the PUCCH and PUSCH scheduling. The UE only needs to keep CSI measurement. But the SCG CSI report is signaled to/via the MN.
Option 2: SCG CSI report via PSCell
When the UE is configured to be in SCG dormant, the SCG stop the PDCCH scheduling, but the PUCCH of PSCell is kept active. SCG CSI is reported on the PUCCH of the PSCell.
Proposal 6: RAN2 is requested to discuss which option to be adopted for CSI measurement result of SCG for a dormant SCG:
-  Option 1: SCG CSI report via MN
- Option 2: SCG CSI report via PSCell
Conclusion
In this contribution, we discussed necessity for minimizing latency for cell activation for data transmission. Extension of SCG dormant state was discussed as an enhancement. The following observations and proposals were made.
Observation 1: Comparing with UE in SCG active state without data transmission on SCG, the UE can save power consumption when UE in SCG dormant state.
Observation 2: Comparing with SCG is released upon data transmission on SCG is finished, the UE transited to SCG active state from SCG dormant state can reduce the latency of SCG addition when new data arrived.
Proposal 1: Enhanced solution should be investigated for SCG configuration to reduce the latency of data transmission and power consumption.
Proposal 2: In SCG dormant state, UE doesn’t need to monitor the PDCCH on each serving cell of SCG while the UE needs to perform CSI measurement and report for PSCell and indicated SCells of SCG.
Proposal 3: SCG dormant state can be introduced for SCG to reduce the latency of data transmission and UE power consumption.
Proposal 4: The SCG state transition command should be sent by MN to UE considering the UE will not monitor the PDCCH of SCG. 
Proposal 5: The MN makes the decision of SCG state transition taking into account the data transmission/ arrival information provided by the SN.
Proposal 6: RAN2 is requested to discuss which option to be adopted for CSI measurement result of SCG for a dormant SCG:
-  Option 1: SCG CSI report via MN
- Option 2: SCG CSI report via PSCell
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