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1.
Introduction
In this contribution, we would like to discuss further details related to the procedure used for transitioning from/to RRC_INACTIVE.

2.
 
Discussion
2.1
State transition from RRC_CONNECTED to RRC_INACTIVE
As we proposed in other paper, in order to avoid state mismatch and to support selective suspension of radio bearer(s), we think that two-step procedure is more desirable. We can consider the RRC Connection Reconfiguration procedure as a "Connection Inactivation" procedure. 
RRC Connection Reconfiguration message would include below parameters:

· Indication for RRC_INACTIVE
If this IE is included in RRC Connection Reconfiguration, after processing the RRC Connection Reconfiguration procedure the UE move to RRC_INACTIVE.
· RAN UE ID

RAN UE ID should be able to uniquely identify at least in the notification area. RAN UE ID will be used as a UE identity in the RAN paging message and as an identification of the UE context for context fetch.

· Notification area configuration
Notification area is UE-specific and configurable by the gNB. If the gNB does not provide notification area configuration information to UE, a cell which send RRC Connection Reconfiguration message with an indication for RRC_INACTIVE will be a single notification area.
· Radio resource configuration
This IE informs a change of radio resource configuration. The gNB can command to UE for selective suspension of radio bearer(s) in order to establish, modify or release bearer(s) with this IE. If the UE is unable to comply with (part of) the configuration received from the network via RRC Connection Reconfiguration procedure, the UE initiate the connection reestablishment procedure.

· Paging cycle in RRC_INACTIVE
The UE-specific DRX cycle for RAN paging can be optional. DRX cycle for RRC_INACTIVE should be aligned with DRX cycle for RRC_IDLE in order to monitor CN paging while in RRC-INACTIVE. If it is absent, the UE will use DRX cycle for RRC_IDLE.
· Timer for periodic location update

Timer value can be included for periodical location update in order to notify the availability of the UE to the network. If the periodic timer expires, the UE will initiate location update procedure. The timer value should be shorter than the periodic CN location update timer because the gNB can be aware of the UE’s location and state naturally via CN location update.
· Whether the additional configuration is required is FFS. For example, the network can transmit cell reselection priority configuration in order to make the notification area to be the highest priority.
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Figure 1. "Connection Inactivation" procedure 
Proposal 1. RAN2 can consider RRC Connection Reconfiguration procedure as a “Connection inactivation” procedure. An indication of RRC_INACTIVE, RAN UE ID should be included in the RRC Connection Reconfiguration message. Additionally, notification area configuration, paging cycle in RRC_INACTIVE and timer for periodic location update can be included. 
Proposal 2. If the gNB does not transmit the notification area configuration, then a cell which send RRC Connection Reconfiguration message with an indication for RRC_INACTIVE will be a single notification area.

Proposal 3. Timer for periodic location update should be shorter than the periodic CN location update timer. 
Proposal 4. If the RRC Connection Reconfiguration procedure for transition to RRC_INACTIVE fails, the UE initiate the RRC Connection Reestablishment procedure as legacy in LTE.
2.2
State transition from RRC_INACTIVE to RRC_CONNECTED

The state transition to RRC_CONNECTED is initiated when a UE needs to perform location update or to transmit data/signalling via “Connection Activation" procedure. If the “Connection Activation” procedure is optimized to less steps, then the delay for state transition will be shorter. Considering that RAN2 discusses about less refresh of security key and SA3 WG confirmed that MSG5 can be removed if there is no need to update security key, optimization of connection activation procedure which only requires two-step procedure is possible. Thus, RAN2 should make an effort to optimize the connection activation procedure as two-step handshake procedure, and we will handle two-step procedure in this paper.

Two-step handshakes of “Connection Activation” procedure flow would be below:
1. The UE initiates RRC Connection Activation Procedure.

Since the UE could perform the cell reselection in notification area, the serving gNB may not have the UE CONTEXT. Thus, in order to resume the RRC connection from RRC_INACTIVE, the serving gNB needs to retrieve the UE CONTEXT from the anchor gNB, and the UE should transmit the RAN UE ID. 

A cause value of the connection activation should be included in order to prioritize different access of UEs. In addition, response of activation request from the network will be changed depending on that cause value, because the information required by the UE is different case by case. For example, if “Connection Activation" procedure is triggered when the UE moves to out of pre-configured notification area, the RAN should transmit at least new RAN UE ID because a previous RAN UE ID is valid only in previous notification area. However, if “Connection Activation" procedure is triggered due to data transmission, the gNB does not need to provide RAN UE ID to the UE. 
2. The serving gNB perform the CONTEXT FETCH from the anchor gNB.

For resumption of RRC connection from RRC_INACTIVE, the serving gNB should retrieve the UE CONTEXT from the anchor gNB. If the serving gNB retrieve the UE CONEXT successfully, the serving gNB becomes the new anchor gNB. On the other hand, if the CONTEXT FETCH fails, e.g., absence of Xn interface, or the gNB feels overload at that time, the gNB can transmit connection activation reject to the UE. If the gNB rejects the request due to temporary problem, the gNB can provide a wait timer for delay the UE's next access attempt and a state indicator to allow the UE to stay in the RRC_INACTIVE.
3. Based on the connection activation cause, the gNB transmit response of RRC Connection Activation.

If the connection activation cause is the location update, it means that UE enters new cell not included in previous notification area. Therefore, the gNB should transmit new RAN UE ID, and if necessary the gNB will transmit new RAN area configuration, new paging cycle and periodic timer. 

If the connection activation is caused by receiving paging or detecting MO data/signaling, the gNB transmit RRC Connection Activation. Upon receiving RRC Connection Activation, the UE and the gNB will restore the UE CONTEXT, and resume the SRB and DRBs. 
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Figure 2. "Connection Activation" procedure when the same PDCP entity is maintained
Proposal 5. RAN2 should make an effort to optimize the connection activation procedure as two-step handshake procedure.

Proposal 6. When the UE transmits the RRC Connection Activation Request, the RAN UE ID and the connection activation cause should be included.

Proposal 7. If the gNB rejects the request due to temporary problem, e.g., overload condition, the gNB can provide a wait timer for delay the UE's next access attempt and a state indicator to allow the UE to stay in the RRC_INACTIVE.

3.

Conclusion
We discussed further details related to the procedure used for transitioning from/to RRC_INACTIVE.

Proposal 1. RAN2 can consider RRC Connection Reconfiguration procedure as a “Connection inactivation” procedure. An indication of RRC_INACTIVE, RAN UE ID should be included in the RRC Connection Reconfiguration message. Additionally, notification area configuration, paging cycle in RRC_INACTIVE and timer for periodic location update can be included. 

Proposal 2. If the gNB does not transmit the notification area configuration, then a cell which send RRC Connection Reconfiguration message with an indication for RRC_INACTIVE will be a single notification area.

Proposal 3. Timer for periodic location update should be shorter than the periodic CN location update timer. 
Proposal 4. If the RRC Connection Reconfiguration procedure for transition to RRC_INACTIVE fails, the UE initiate the RRC Connection Reestablishment procedure as legacy in LTE.
Proposal 5. RAN2 should make an effort to optimize the connection activation procedure as two-step handshake procedure.

Proposal 6. When the UE transmits the RRC Connection Activation Request, the RAN UE ID and the connection activation cause should be included.

Proposal 7. If the gNB rejects the request due to temporary problem, e.g., overload condition, the gNB can provide a wait timer for delay the UE's next access attempt and a state indicator to allow the UE to stay in the RRC_INACTIVE.
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