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1. Introduction 

In RAN2 #101bis meeting, the state transition between RRC_INACTIVE and RRC_IDLE in cell selection/reselection procedures were discussed, and the following agreements have been reached:
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.
Additional solutions such as to let a UE remain at RRC_INACTIVE even it leaves “camped normally” state until a certain timer expiries have been proposed by different companies, and this contribution will discuss some further details about this issue.
2. Discussion
1.1. Background

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. It has been agreed and captured in TS 38.300 that a UE in RRC_INACTIVE can perform cell reselection and the principles of the procedure are as for the RRC_IDLE state.
When performing cell reselection procedure, it is possible that no suitable cell is found, and then the UE would leave “camped normally” state and enter “any cell selection” state. In the latter state, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high-quality cell. Once the UE camps on an acceptable cell, it enters a "limited service" state. Three levels of services defined for UE are:

-
Limited service (emergency calls, ETWS and CMAS on an acceptable cell)
-
Normal service (for public use on a suitable cell)

-
Operator service (for operators only on a reserved cell)

And UE shall regularly attempt to find a suitable cell trying all frequencies of all RATs that are supported by the UE, trying to find and camp on a suitable cell with moving to camped normally state to obtain normal service.
It has not been discussed until last meeting that for a RRC_INACTIVE UE which camps on a suitable cell how the RRC state would change during the cell reselection procedure (i.e. whether to support “Any Cell Selection” state and “Camped on any cell” state for INACTIVE UE). Considering the limited time for R15 as there are only two meetings left, it is agreed to adopt as a baseline when a UE enters RRC_IDLE when it leaves "camped normally" state and additional solutions can be considered on top of the baseline.
1.2. The need for additional solutions
First of all, the statement in TS 38.304 points out that cell selection is applicable in RRC_IDLE state while cell reselection is applicable in both RRC_IDLE state and RRC_INACTIVE state. Considering the cell selection is not applicable in RRC_INACTIVE, it is rational that a UE is supposed to enter RRC_IDLE state when it is in the “any cell selection” state and tries to select an acceptable cell. 

Observation 1: Cell selection is only applicable to RRC_IDLE state so “Any Cell Selection” state is not supported for RRC_INACTIVE UE according to current TS 38.304.
Besides, as mentioned before, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE when it enters the “Any Cell Selection” state. If another RAT is selected, it is agreed and also captured in TS23.501 that if a UE in CM-CONNECTED with RRC Inactive state performs cell selection to GERAN/UTRAN/E-UTRAN, it shall enter CM-IDLE and follow idle mode procedures of the selected RAT. So, for a RRC_INACTIVE UE, even it can enter the “Any Cell Selection” state, it would enter RRC_IDLE  later if it finally camps on an acceptable cell of E-UTRAN.
Observation 2: Even though a RRC_INACTIVE UE can enter “Any Cell Selection” state, it would enter RRC_IDLE later if it finally camps on a cell of another RAT.

Then, let’s consider the potential motivation to let a UE remain at RRC_INACTIVE even it leaves “camped normally” state. For example, the reasons could be:

· It could be a temporary loss of coverage for not finding a suitable cell and UE can attempt to find one soon with staying in INACTIVE.
· UE can stay in “Any Cell Selection” state and even “Camped on any cell” state to obtain limited service in an acceptable cell.
However, as already mentioned by other companies, the UE would actually not enter the "any cell selection" state immediately because it takes some time to finally decide if there is truly no suitable cell can be found. And it is meaningless to keep UE in inactive longer just with some assumption of a temporary loss. We also think there is no need to make INACTIVE UE camp on an acceptable cell to get limited service because this is not the purpose to design the INACTIVE state and it may even be better to have the limited service directly from RRC_IDLE (e.g. for the emergency calls). 
On the other hand, it may also cause other problems if we use an improper timer (e.g. RAN periodic update timer) to determine the period a UE stays in INACTIVE (e.g. can’t know how long the UE would stay in Camped normally and Any Cell selection), let alone the complexity if we introduce a new timer for this purpose.
Observation 3: The benefits to let a UE remain at RRC_INACTIVE even it leaves “camped normally” state are not clear and may cause unnecessary complexity.
We also noticed that in the latest email discussion about the Running TS 38.304 it is suggested by the rapporteur to add the sentence The UE in RRC_INACTIVE state shall move to RRC_IDLE state when it enters into any cell selection state or when it is camped on any cell state. We are good with this and based on the discussions above, we have the following proposal:
Proposal 1: NO additional mechanism is needed on top of the baseline that a UE enters RRC_IDLE when it leaves "camped normally" state.
3. Conclusion

In this contribution, the issues of state transition in cell selection/reselection are discussed. Based on the analysis, the observations and proposals are as follows:
Observation 1: Cell selection is only applicable to RRC_IDLE state so “Any Cell Selection” state is not supported for RRC_INACTIVE UE according to current TS 38.304.
Observation 2: Even though a RRC_INACTIVE UE can enter “Any Cell Selection” state, it would enter RRC_IDLE later if it finally camps on a cell of another RAT.
Observation 3: The benefits to let a UE remain at RRC_INACTIVE even it leaves “camped normally” state are not clear and may cause unnecessary complexity.
Proposal 1: NO additional mechanism is needed on top of the baseline that a UE enters RRC_IDLE when it leaves "camped normally" state.
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