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Introduction
RAN2#95 made the following agreements on the new state:
	1
One UE has only one NR RRC state at one time.

2
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”

FFS whether the “new state” can be transparent to Core.

3
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.

FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.)

4:. 
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 

FFS how CN location updates and RAN updates interact, if needed


RAN2#95bis made the following agreements on the new state:
	1:   Modelling will be concluded when functionality is understood (maybe in WI phase). For the scope of the study we will refer to RRC_INACTIVE.

2: 
A UE and at least 1 gNB should keep the AS context information in the RRC_INACTIVE state.

3: 
Limit number of radio network identifiers

4:
In the RRC_INACTIVE state, a UE location can be known at the RAN based area level where that area may be a single cell or more than one cell. Area is determined by the network.


In this document, we discuss state transition between RRC_INACTIVE and RRC_ACTIVE. We assume that both RRC_INACTIVE and RRC_ACTIVE are considered as RRC_CONNECTED. RRC_ACTIVE is very similar to a conventional RRC_CONNECTED in LTE.
Discussion
Figure 1 shows an example of state transitions between RRC_INACTIVE and RRC_ACTIVE. In our view, when UE enters RRC_CONNECTED from RRC_IDLE, UE performs RRC Connection Establishment, AS Security Activation and Radio Bearer Setup. For instance, as shown in Figure 1, gNB can send RRC Connection Reconfiguration message to UE. This message can be used for Radio Bearer Setup and state transition to RRC_INACTIVE. 
In our view, when UE moves to RRC_INACTIVE, UE does not release the radio bearers that were set up by the RRC Connection Reconfiguration. Thus, UE maintains radio bearers after moving to RRC_INACTIVE. In addition, it is likely that AS security is kept as activated in RRC_INACTIVE.

Proposal 1: Once radio bearers are established for a UE, the radio bearers are maintained in both UE and RAN while the UE is in RRC_INACTIVE.
Proposal 2: Once AS security is activated for a UE, AS security is kept as activated in both UE and RAN while the UE is in RRC_INACTIVE.
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Figure 1: State transitions between RRC_INACTIVE and RRC_ACTIVE

If data transmission is not allowed in RRC_INACTIVE, it seems likely that UE suspends all radio bearers when UE moves to RRC_INACTIVE e.g. upon receiving state transition to RRC_INACTIVE from gNB. 

Proposal 3: If data transmission is not allowed in RRC_INACTIVE, UE suspends all radio bearers upon entering RRC_INACTIVE.

However, if data transmission is allowed in RRC_INACTIVE e.g. for some of the radio bearers depending on QoS, it seems likely that UE dose not suspend some radio bearers on which data transmission is allowed in RRC_INACTIVE when UE moves to RRC_INACTIVE. In this case, when gNB directs the UE to RRC_INACTIVE, gNB can indicate which radio bearers are not suspended in RRC_INACTIVE and so used for data transmission in RRC_INACTIVE. 

Proposal 4: If data transmission is allowed in RRC_INACTIVE for a particular radio bearer(s), UE does not suspend the particular radio bearer(s) in RRC_INACTIVE based on configuration from gNB, while suspending all the other radio bearers upon entering RRC_INACTIVE.
In our view, gNB determines whether data transmission is allowed or not in RRC_INACTIVE for each UE or for each radio bearer e.g. depending on radio bearers established for the UE. gNB will indicate to the UE whether data transmission is allowed or not in RRC_INACTIVE for a particular radio bearer when UE enters RRC_INACTIVE.
Proposal 5: gNB determines whether data transmission is allowed or not in RRC_INACTIVE for each radio bearer.

Furthermore, if all the proposals above are agreed, we think that UE should resume the suspended radio bearers when UE moves to RRC_ACTIVE from RRC_INACTIVE. It could be realized when gNB directs the UE from RRC_INACTIVE to RRC_ACTIVE.

As proposed above, we assume that data transmission can be allowed in RRC_INACTIVE for some radio bearers depending on QoS. But, the other radio bearers are being suspended while UE is in RRC_INACTIVE. Thus, data transmission on the other radio bearers are only allowed while UE is in RRC_ACTIVE.
Proposal 6: Upon entering RRC_ACTIVE from RRC_INACTIVE, UE resumes all radio bearers that have been suspended in RRC_INACTIVE. Data transmission is allowed on the radio bearers after UE enters RRC_ACTIVE.
In addition, we think that if data transmission is allowed in RRC_INACTIVE, both downlink transmission and uplink transmission can be allowed for a UE, unless only unidirectional bearers are established for a UE. In case of downlink transmission, it is likely that RAN notification triggers downlink transmission in RRC_INACTIVE because UE periodically monitors RAN notification while in RRC_INACTIVE. 
Proposal 7: If data transmission is allowed in RRC_INACTIVE, RAN notification is used for UE to receive downlink transmission in RRC_INACTIVE. 

Since RAN notification would be also used to trigger Area Update for state transition of UE to RRC_ACTIVE, RAN notification should be able to indicate either downlink transmission in RRC_INACTIVE or state transition to RRC_ACTIVE for a UE to receive downlink transmission in RRC_ACTIVE. The RAN notification indicating downlink transmission in RRC_INACTIVE could inform UE about scheduling of downlink transmission so that UE in RRC_INACTIVE receives downlink transmission according to the scheduling information. 

Figure 2 shows an example of RAN notification with downlink transmission in RRC_INACTIVE and downlink transmission in RRC_ACTIVE. 
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Figure 2: downlink transmission in RRC_INACTIVE and downlink transmission in RRC_ACTIVE.

As illustrated in Figure 2, if UE is in RRC_INACTIVE, gNB can determine whether downlink data is transmitted in RRC_INACTIVE (i.e. without state transition) or after state transition to RRC_ACTIVE. UE in RRC_INACTIVE periodically monitors RAN notification indication in a certain time interval i.e. notification occasion. RAN notification indication triggers uplink transmission with UE Identity. 

On one hand, if gNB determines downlink transmission in RRC_INACTIVE e.g. when data is available for a radio bearer not suspended, gNB will send downlink data over the radio bearer. On the other hand, if gNB determines downlink transmission in RRC_ACTIVE, gNB will send a notification message indicating state transition to RRC_ACTIVE. Upon receiving the notification message, UE sends Area Update to make transition to RRC_ACTIVE. After the UE enters RRC_ACTIVE, UE resumes all radio bearers so that gNB sends downlink data via any of the radio bearers.
Proposal 8: RAN notification procedure triggers either downlink transmission in RRC_INACTIVE or state transition to RRC_ACTIVE for a particular UE.
Conclusion

In conclusion, we propose the followings:
Proposal 1: Once radio bearers are established for a UE, the radio bearers are maintained in both UE and RAN while the UE is in RRC_INACTIVE.
Proposal 2: Once AS security is activated for a UE, AS security is kept as activated in both UE and RAN while the UE is in RRC_INACTIVE.
Proposal 3: If data transmission is not allowed in RRC_INACTIVE, UE suspends all radio bearers upon entering RRC_INACTIVE.

Proposal 4: If data transmission is allowed in RRC_INACTIVE for a particular radio bearer(s), UE does not suspend the particular radio bearer(s) in RRC_INACTIVE based on configuration from gNB, while suspending all the other radio bearers upon entering RRC_INACTIVE.
Proposal 5: gNB determines whether data transmission is allowed or not in RRC_INACTIVE for each radio bearer.

Proposal 6: Upon entering RRC_ACTIVE from RRC_INACTIVE, UE resumes all radio bearers that have been suspended in RRC_INACTIVE. Data transmission is allowed on the radio bearers after UE enters RRC_ACTIVE.
Proposal 7: If data transmission is allowed in RRC_INACTIVE, RAN notification is used for UE to receive downlink transmission in RRC_INACTIVE. 

Proposal 8: RAN notification procedure triggers either downlink transmission in RRC_INACTIVE or state transition to RRC_ACTIVE for a particular UE.[image: image3.png]
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