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1.
Introduction
In this contribution, we would like to discuss further details related to the modeling and the state transition of RRC_INACTIVE based on previous RAN2 agreements [1].
2.
Discussion
2.1
Modeling of RRC_INACTIVE

RAN2 should decide how to model the RRC_INACTIVE in the work item phase. We could consider three cases for the modeling of RRC_INACTIVE: sub-state of RRC_CONNECTED, sub-state of RRC_IDLE or new state. 

Although the RRC_INACTIVE has both characteristic of RRC_IDLE and RRC_CONNECTED, in order to simplify the specification and to improve the RRC performance, it is desirable to reduce the number of states as LTE did. Thus, to define RRC_INACTIVE as a new RRC state is not desirable. In addition, the design objective of NR is to allow a UE to stay in “always connected” with minimum signalling and minimized power consumption and the small UL data transmission is one of the main feature of RRC_INACTIVE. Although the UL data transmission in RRC_INACTIVE is deprioritized in RAN #75, RAN2 should take into consideration the UL data transmission in RRC_INACTIVE. If not, RAN2 should make a lot of effort to make next release.

Proposal 1. RRC_INACTIVE is considered as a sub-state of RRC_CONNECTED. In addition, the modeling of RRC_INACTIVE should take into consideration the UL data transmission while in RRC_INACTIVE.
2.2
State transition from RRC_CONNECTED to RRC_INACTIVE
We think that the procedure used to state transition from RRC_CONNECTED to RRC_INACTIVE is devided into two scenarios: state transition via one-step procedure or two-step procedure.
The representative one-step procedure is RRC Connection Release procedure in LTE. Since the RRC Connection Release procedure does not require a RRC acknowledgement, if RAN2 used RRC Connection Release procedure for the state transition from RRC_CONNECTED to RRC_INACTIVE, it could cause a mismatch of RRC state between the RAN and the UE. 
In terms of two-step procedure such as RRC Connection Reconfiguration, there is additional delay and signaling compared to one-step procedure. However, whether the UE moves to RRC_INACTIVE is a decision of the network and that decision will be probably made when there is no more data transmission between the UE and the RAN. Thus, additional delay and the signaling is not a significant drawback for the UE.
Observation 1. Since the one-step procedure such as RRC Connection Release procedure does not require a RRC acknowledgement, it could cause a mismatch of RRC state between the RAN and the UE.
Observation 2. With the two-step procedure such as RRC Connection Reconfiguration procedure, there is additional delay and signaling compared to one-step procedure. However, the decision which leads the UE to RRC_INACTIVE will be decided when there is no more data transmission between the UE and the RAN. Thus, additional delay and the signaling is not a significant drawback for the UE.
Considering the small UL data transmission in RRC_INACTIVE, it will be useful to perform selective suspension of radio bearer(s) based on configuration from the gNB when the UE moves to RRC_INACTIVE [2]. Even it is a small data transmission, the gNB may want to modify or release particular RBs in order to differentiate the service or the data of each UE being transmitted while in NR_INACTIVE. For example, the gNB may want to provide minimal resources to the UEs in RRC_INACTIVE, and to concentrate more on the UEs in RRC_CONNECTED rather than the UEs in RRC_INACTIVE.
In order to modify or release particular RBs, namely selective suspension of radio bearers, two-step procedure is needed in order to make sure that the UE complies with the configuration used in RRC_INACTIVE. With the one-step procedure, there is no way for the UE to notify an exceptional or abnormal cases to the gNB, then the mismatch or misunderstanding between the UE and the RAN will be occur. However, with two-step procedure the UE can handle a failure situation and can recovery from the failure. For example, when the UE is unable to comply with (part of) the configuration received from the network via RRC Connection Reconfiguration procedure, the UE will perform the actions upon leaving RRC_CONNECTED and initiate to re-establish the connection via re-establishment procedure or notification area procedure. 
Proposal 2. Considering the UL data transmission while in RRC_INACTIVE, the network should support selective suspension of radio bearer(s) when entering RRC_INACTIVE.
Observation 3. There may be a case that the UE could not comply the configuration used in RRC INACTIVE.
Proposal 3. The state transition from RRC_CONNECTED to RRC_INACTIVE should be the two-step procedure in order to make sure that the UE complies with the configuration used in RRC_INACTIVE.
2.3
State transition from RRC_INACTIVE to RRC_CONNECTED
We are open to define a procedure for state transition from RRC_INACTIVE to RRC_CONNECTED including defining new procedure, and the state transition could be done via one-step procedure, two-step procedure or three-step procedure. Considering that the state transition from RRC_INACTOVE to RRC_CONNECTED is initiated when it the UE paged or when any MO data/signaling, faster transition to RRC_CONNECTED is desirable for the user. If the step of state transition to RRC_CONNECTED is decreased, the delay also will take less time for the state transition. Therefore, if possible, we should remove unnecessary step from state transition to RRC_CONNECTED.
Observation 4. Considering that the state transition from RRC_ INACTIVE to RRC_CONNECTED is initiated when it the UE paged or when any MO data/signaling, faster transition to RRC_CONNECTED is desirable for the user.
The one of the significant difference compared to the UE in RRC_CONNECTED is that the UE in RRC_INACTIVE performs cell reselection for the mobility. In other words, the UE in RRC_INACTIVE can move freely in RAN notification area without notification to the network. Therefore, we could not guarantee that the UE CONTEXT stored in the UE and the anchor gNB is always valid to all the gNB in pre-configured notification area. Therefore, one-step procedure is not enough to make complete connection.
One of the significant consideration on which of the whether two-step or three-step procedures will be used is security. Since the security key is generated based on the cell ID in LTE, the legacy resumption procedure of RRC connection in LTE (e.g. RRC Connection Resume procedure) should be three-step procedure in order for the mobility UE to re-negotiate the new key. However, RAN2 made agreement that “Security key refresh is not performed at every mobility procedure, at least for the case of mobility where the PDCP anchor point is not changed.”, and SA3 confirmed that MSG5 can be removed if there is no need to update security key due to maintaining the same PDCP entity. Although we still need to have further discussion when a new key for integrity is required (e.g. when the UE moves to new cell and the new serving cell is covered by a different PDCP entity), the state transition from RRC_INACTIVE to RRC_CONNECTED can be supported with at least two-step procedure.
Observation 5. One-step procedure is not enough to exchange necessary information for the state transition.
Observation 6. According to LS response from SA3 [3], if there is no need to update security key, MSG5 can be removed, consequentially state transition to RRC_CONNECTED can be supported two-step procedure.
Proposal 4: The state transition from RRC_INACTIVE to RRC_CONNECTED should be supported with two-step procedure at least if the same PDCP entity is maintained in order to achieve immediate state transition to RRC_CONNECTED.
4.
Conclusion
We discussed further details related to the modeling and the state transition of NR INACTIVE.
Proposal 1. RRC_INACTIVE is considered as a sub-state of RRC_CONNECTED. In addition, the modeling of RRC_INACTIVE should take into consideration the UL data transmission while in RRC_INACTIVE.
Observation 1. Since the one-step procedure such as RRC Connection Release procedure does not require a RRC acknowledgement, it could cause a mismatch of RRC state between the RAN and the UE.

Observation 2. With the two-step procedure such as RRC Connection Reconfiguration procedure, there is additional delay and signaling compared to one-step procedure. However, the decision which leads the UE to RRC_INACTIVE will be decided when there is no more data transmission between the UE and the RAN. Thus, additional delay and the signaling is not a significant drawback for the UE.
Proposal 2. Considering the UL data transmission while in RRC_INACTIVE, the network should support selective suspension of radio bearer(s) when entering RRC_INACTIVE.

Observation 3. There may be a case that the UE could not comply the configuration used in RRC INACTIVE.
Proposal 3. The state transition from RRC_CONNECTED to RRC_INACTIVE should be the two-step procedure in order to make sure that the UE complies with the configuration used in RRC_INACTIVE.
Observation 4. Considering that the state transition from RRC_ INACTIVE to RRC_CONNECTED is initiated when it the UE paged or when any MO data/signaling, faster transition to RRC_CONNECTED is desirable for the user.
Observation 5. One-step procedure is not enough to exchange necessary information for the state transition.
Observation 6. According to LS response from SA3 [3], if there is no need to update security key, MSG5 can be removed, consequentially state transition to RRC_CONNECTED can be supported two-step procedure.
Proposal 4: The state transition from RRC_INACTIVE to RRC_CONNECTED should be supported with two-step procedure at least if the same PDCP entity is maintained in order to achieve immediate state transition to RRC_CONNECTED.
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