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1. Introduction
In RAN2 #101bis meeting, the following agreements were made [1]:
Agreements:
1	To adopt as a baseline for Rel-15 the simplest solution when a UE enters RRC_IDLE when it leaves "camped normally" state.
2	Additional solutions can be considered in Rel-15/16 on top of the baseline approach.
After further consideration, we have different understanding and would like to revise the agreements we made last meeting. In general, when a UE in RRC_INACTIVE leaves “camped normally” it may stay in RRC_INACTIVE state or enter RRC_IDLE state as recommended in the above agreements. In this paper, we analyze the impact of staying in RRC_INACTIVE and entering RRC_IDLE and provide an example of the state transition figure in IDLE and INACTIVE.
2. Discussion
In NR, when a UE in RRC_IDLE state is camped normally, i.e., camped on a suitable cell, it will trigger the cell reselection evaluation progress to search for a better cell. During the cell reselection evaluation process, the UE may find out that the serving cell does not fulfil the S criterion and the UE could not find any new suitable cells within a defined time window, it shall scan all RF channels in the NR bands according to its capabilities to find available PLMNs and perform cell selection on a new selected PLMN or the previously registered PLMN to find an acceptable cell.
As mentioned in [2], PLMN selection shall be supported in RRC_INACTIVE. Similarly, when a UE in RRC_INACTIVE can not find any suitable cells during the cell reselection evaluation, it is possible for the UE to scan all RF channels to find available PLMNs and perform cell selection to find an acceptable cell in the “Any cell selection” state.
Also, as recommended last meeting, the UE may enter RRC_IDLE mode when no suitable cell is found.
When a UE is camped on an acceptable cell, no matter it is in RRC_INACTIVE or RRC_IDLE, the UE can only obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). There is no significant difference between the two options (Option 1: stay in RRC_INACTIVE; Option 2: enter RRC_IDLE).
Observation 1: The PLMN selection shall be supported in RRC_INACTIVE state.
Observation 2: When a UE is camped on an acceptable cell, no matter it is in RRC_INACTIVE or RRC_IDLE, the UE can only obtain limited service (originate emergency calls and receive ETWS and CMAS notifications).
When data arrives, the UE can buffer the data temporarily if it stays in RRC_INACTIVE with limited service (originate emergency calls and receive ETWS and CMAS notifications). If a suitable cell is found before periodic RAN area update timer expiry, the UE can return back to camped normally state and resume the RRC connection immediately if there are data suspended. For example, if UE is just for short duration in the coverage hole (e.g. elevator) it just stays in RRC_INACTIVE, performs any cell selection state functionality and buffer the data temporarily when data arrives. After the short duration, a suitable cell might be found and UE can resume from RRC_INACTIVE to RRC_CONNECTED for data transmission.
Another issue regarding the AS-Context is to consider whether the network keeps the context or not. Since the network is unaware of the UE moving into limited service state, it will keep the context at least until the periodic RAN area timer expires (and some network implementations may choose to keep it even longer). Hence, it isn’t necessary to mandate the UE to always delete the context when the UE moves temporarily out of service or enters limited service state.
Observation 3: When UE moves temporarily to limited service state or out of service, the network is not aware of this situation and hence network will continue to assume the UE is in INACTIVE state. Hence, UE remaining in INACTIVE state is a more natural choice from system perspective.
Observation 4: When data arrives, the UE can buffer the data temporarily if it stays in RRC_INACTIVE with limited service (originate emergency calls and receive ETWS and CMAS notifications). The details of data buffering in UE can be left to implementation.
Observation 5: If a suitable cell is found before periodic RAN area update timer expiry, the UE can return back to camped normally state and resume the RRC connection immediately if there is pending data. 
However, if UE enters RRC_IDLE after leaving "camped normally" state, more delay will be caused when data arrives. For example, if UE is just for short duration in the coverage hole (e.g. elevator), no suitable cell is found and then UE enters IDLE. After the short duration, a suitable cell is found but UE has to transmit from RRC_IDLE to RRC_CONNECTED when data arrives. More delay will be caused compared to resumption from RRC_INACTIVE to RRC_CONNECTED.
Based on the above analysis, we have the following proposal:
Proposal 1: RRC_INACTIVE supports “Camped on any cell”. When a UE in RRC_INACTIVE is camped on an acceptable cell, the UE can only obtain limited service (originate emergency calls and receive ETWS and CMAS notifications).
Proposal 2: UE behavior regarding retaining the AS-Context if UL data arrives when the UE is in Inactive state with OOS/Limited service is left to UE implementation.
Considering the state transition from RRC_INACTIVE to RRC_IDLE, we have the following observations:
Observation 6: The UE transits from RRC_INACTIVE state to RRC_IDLE mode automatically only when the UE context was lost at Network side or UE side: e.g.
(1) The UE periodic RAN area update timer expiry and the UE can't send the Periodic RNAU normally, such as RA failure or at OOS/Limited service;
(2) Receive CN paging;
(3) UE local detach;
With the above observations and proposals, we give an example of the state transition table in IDLE and INACTIVE:


Figure 1: Cell selection and reselection in RRC_IDLE and RRC_INACTIVE
Proposal 3: Take the figure 1 as the baseline for further discussions on cell selection and reselection in RRC_IDLE and RRC_INACTIVE. 
3. Conclusion and proposals
With the above analysis, we have the following observations and proposals:
Observation 1: The PLMN selection shall be supported in RRC_INACTIVE state.
Observation 2: When a UE is camped on an acceptable cell, no matter it is in RRC_INACTIVE or RRC_IDLE, the UE can only obtain limited service (originate emergency calls and receive ETWS and CMAS notifications).
Observation 3: When UE moves temporarily to limited service state or out of service, the network is not aware of this situation and hence network will continue to assume the UE is in INACTIVE state. Hence, UE remaining in INACTIVE state is a more natural choice from system perspective.
Observation 4: When data arrives, the UE can buffer the data temporarily if it stays in RRC_INACTIVE with limited service (originate emergency calls and receive ETWS and CMAS notifications). The details of data buffering in UE can be left to implementation.
Observation 5: If a suitable cell is found before periodic RAN area update timer expiry, the UE can return back to camped normally state and resume the RRC connection immediately if there is pending data. 
Observation 6: The UE transits from RRC_INACTIVE state to RRC_IDLE mode automatically only when the UE context was lost at Network side or UE side: e.g.
(4) The UE periodic RAN area update timer expiry and the UE can't send the Periodic RNAU normally, such as RA failure or at OOS/Limited service;
(5) Receive CN paging;
(6) UE local detach;
Proposal 1: RRC_INACTIVE supports “Camped on any cell”. When a UE in RRC_INACTIVE is camped on an acceptable cell, the UE can only obtain limited service (originate emergency calls and receive ETWS and CMAS notifications).
Proposal 2: UE behavior regarding retaining the AS-Context if UL data arrives when the UE is in Inactive state with OOS/Limited service is left to UE implementation.
Proposal 3: Take the figure 1 as the baseline for further discussions on cell selection and reselection in RRC_IDLE and RRC_INACTIVE. 
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