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1.
Introduction
According to RAN2 agreements, state transition to RRC_INACTIVE is only possible from the RRC_CONNECTED. Considering that initial NR deployment could be like small cell in LTE, most UEs are likely to be configured with Dual connectivity (DC) while in RRC_CONNECTED. Thus, it is worth to have a discussion how to handle the SCG configuration for a UE which enters to RRC_INACTIVE.

2.
Discussion
According to SA2 agreements, in order to determine whether the gNB is able to move the UE to RRC_INACTIVE, the gNB should receive assistance information from the 5GC including at least the following information:

· Registration Area (comprised with TA List which is either Allowed Area or Non-allowed area)
· Periodic Registration Update timer
· CN UE ID (SUPI mod x)
· Idle mode DRX cycle
Since a UE configured DC has only one NG-RAN connection between the 5GC and the MN, control plane is terminated in the MN from the network point of view. That is, only the MN can directly receive the aforementioned assistance information. 
Proposal 1. Only the MN makes a decision to move a UE to RRC_INACTIVE.

From the MN perspective, there could be two options for SCG handling of the UE configured with DC to move to RRC_INACTIVE. The one is to transit to RRC_INACTIVE while keeping the SCG configuration and the other is to transit to RRC_INACTIVE after releasing the SCG configuration.
Observation 1. The MN could have two option for SCG handling of the UE configured with DC to move to RRC_INACTIVE:
· Option A: To transit to RRC_INACTIVE while keeping the SCG configuration
· Option B: To transit to RRC_INACTIVE after releasing the SCG configuration
In the subsection below, two options are analysed. 
Option A. To keep the SCG configuration of the UE at both the RAN and the UE.

To transit to RRC_INACTIVE with the SCG configuration, the MN needs to check the SN status, i.e., whether there are on-going data transmission or reception. For this, there should be a way to indicate a data transmission/reception status of the UE with the SN. In addition, how to determine the proper timing of state transition to RRC_INACTIVE depends on network implementation, but if the MN should consider whether data is transmitted or received at the SN, with prediction of the MO/MT of the UE at the same time, a state transition to RRC_INACTIVE would rarely occur or frequently state transition to RRC_INACTIVE would be likely to perform.
Observation 2. To keep the SCG configuration, the SN should continue to report its data transmission/ reception status to the MN in order for the MN to determine a state transition of the UE to RRC_INACTIVE.
If a UE configured with DC moves to RRC_INACTIVE, since NG-RAN connection is maintained while in RRC_INACTIVE, user plane data may arrive at the SN. However, because the information needed for the RAN paging is stored in the MN, when the incoming data/ signalling is detected at the SN, there should be a way to trigger the RAN paging, e.g., the SN sends the indication to the MN or forwards the incoming data/signaling to the MN and this handling may cause additional delay.
Observation 3. To keep the SCG configuration, there should be a way to trigger the RAN paging when the incoming data/ signalling is detected at the SN.
Since RAN2 assumes that data transmission is possible while in RRC_INACTIVE, when the UE resumes its connection with the anchor gNB, the network could enable fast re-activation of DC. Therefore, the UE can receive or transmit data faster. However, considering that the UE in RRC_INACTIVE can move without notification to the network within pre-configured RAN Notification Area (RNA), when the UE tries to resume RRC connection, a validity of the stored SCG configuration is not guaranteed because the UE is likely to move out of coverage of the SCG cell. 
Observation 4. To keep the SCG configuration enable fast re-activation of DC during transition to RRC_CONNECTED from RRC_INACTIVE, so the UE can receive or transmit data faster. 

Observation 5. An efficiency of maintaining the SCG configuration of the UE context can only be obtained within the coverage area of SCG cells.
Option B. To release the SCG configuration for the UE at both the RAN and the UE.

Before transiting to RRC_INACTIVE, there should be extra Xn, NG and RRC signalling to release the SN. Since RAN2 agreed that the RRC state transition from RRC_CONNECTED to RRC_INACTIVE follows one step procedure, before one step procedure, there should be two step procedure for releasing the SCG configuration, e.g., RRC reconfiguration procedure. From the UE configured with DC perspective, the RRC state transition from RRC_CONNECTED to RRC_INACTIVE follows three-step procedure, e.g., reconfiguration, reconfiguration complete, release. Especially for stationary UEs, this option can cause unnecessary signaling.

Observation 6. To release the SCG configuration can cause unnecessary signaling for stationary UEs.
In addition, RAN2 agreed that at least for EN-DC, the MN can perform a blind addition of the SN and use the first RRC reconfiguration message following RRC connection establishment to carry the corresponding SCG configuration. Thus, even if the SCG configuration is released when the UE moves to RRC_INACTIVE, the network can add the SN when the UE resumes the RRC connection via blind addition of the SN, and though this the network and/or the UE can get the same effect of maintaining the SCG configuration while in RRC_INACTIVE. 
Observation 7. RAN2 can consider a blind addition of the SN when the UE resumes the RRC connection from the RRC_INACTIVE.

From the above comparison, to keep the SCG configuration of the UE at both the RAN and the UE does not seem to be very beneficial. There are limited cases where it is beneficial to keep the SCG configuration while in RRC_INACTIVE such as stationary UEs. Therefore, we prefer to release the SCG configuration in order to simplify the state transition procedure to RRC_INACTIVE and to be applicable in all cases.

Proposal 2. To release the SCG configuration for the UE at both the RAN and the UE when the gNB lets the UE move to RRC_INACTIVE.
3.
Conclusion
In this discussion paper we have presented our views and considerations about handling of SCG configuration in RRC_INACTIVE.
Proposal 1. Only the MN makes a decision to move a UE to RRC_INACTIVE.

Observation 1. The MN could have two option for SCG handling of the UE configured with DC to move to RRC_INACTIVE
· Option A: To transit to RRC_INACTIVE while keeping the SCG configuration
· Option B: To transit to RRC_INACTIVE after releasing the SCG configuration

Observation 2. To keep the SCG configuration, the SN should continue to report its data transmission/ reception status to the MN in order for the MN to determine a state transition of the UE to RRC_INACTIVE.
Observation 3. To keep the SCG configuration, there should be a way to trigger the RAN paging when the incoming data/ signalling is detected at the SN.
Observation 4. To keep the SCG configuration enable fast re-activation of DC during transition to RRC_CONNECTED from RRC_INACTIVE, so the UE can receive or transmit data faster. 

Observation 5. An efficiency of maintaining the SCG configuration of the UE context can only be obtained within the coverage area of SCG cells.
Observation 6. To release the SCG configuration can cause unnecessary signaling for stationary UEs.

Observation 7. RAN2 can consider a blind addition of the SN when the UE resumes the RRC connection from the RRC_INACTIVE.

Proposal 2. To release the SCG configuration for the UE at both the RAN and the UE when the gNB lets the UE move to RRC_INACTIVE.
