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1. Introduction
In past RAN2 meetings, it was discussed whether the UE in RRC_Inactive can send UL data without state transition to RRC_Connected or during state transition to RRC_Connected. The Email discussions were held and the reports have been submitted by Rapporteurs [1][2]. In RAN2#96, it was also discussed a bit whether this could be valid even after the cell reselection in RRC_Inactive, but there is no explicit agreement made [3][4]. In this contribution, we discuss this aspect and provide our view.
2. Discussion
There are 2 types of solutions discussed for UL data transmission in RRC_Inactive state. We discuss these solutions from mobility point of view, e.g. applicability after cell reselection in RRC_Inactive.
· Solution A: “sending UL data without RRC signalling in inactive state and without UE initiating transition to connected”s
· Solution B: “sending UL data with RRC signalling in inactive state with/without transition to connected”
Case 1: cell reselection among cells by the same gNB

If the UE performs the cell reselection from the source cell where the UE moved to RRC_Inactive to a target cell, the UE context needs to be retrieved at the gNB of the target cell basically. If both the source cell and the target cell are managed by the same gNB, the UE context could be available quickly without a kind of UE context retrieval procedure via Xn interface between gNBs.
In this case, the solution A may or may not work depending on the network implementation, e.g. how to store/share the UE context within the gNB. For the solution B, if the UL data can be sent with the RRC signaling required for the UE context retrieval, the solution B will work regardless of involving state transition. Otherwise, the solution B will not work. Note that it should be clarified if there is no security issue with SA3 guidance, e.g. if the security key is reused or updated for UL data transmission in different cells for both solutions.
Case 2: cell reselection among cells by the different gNBs

Different from the Case 1, if the target cell is managed by a different gNB from the source cell, the UE context needs to be retrieved e.g. via Xn. It seems obvious that the solution A will not work in this case, unless there is some enhancement such that the UE context can be retrieved even without the RRC signaling. Given that the UE would not be able to know which cells are managed by the same gNB, the solution A should not be applied after the cell reselection. Instead of restricting the applicable case to the source cell only (i.e. before cell reselection occur), possible enhancement from LTE may be able to be discussed. For example, it can be discussed whether it is feasible to introduce a mechanism such that the UE can differentiate the cells of the serving gNB and cells of different gNBs.
For the solution B, there will not be much difference between the case 1 and case 2. So, the applicability of the solution B would depend on whether UL data can be sent with the RRC signaling required for the UE context retrieval. Similar to the case 1, the security aspect needs to be clarified additionally.
Based on discussions above, we have reached to the following observations.
Observation 1: The solution A may be applicable after cell reselection to a cell of the same gNB by network implementation, e.g. UE context shared among cells of the same gNB, or by introducing a mechanism enabling the UE to know the target cell is managed by the same gNB as the source cell where the UE has moved to RRC_Inactive.
Observation 2: The solution A should not be applied after cell reselection to a cell of different gNB, unless the UE context can be retrieved at the gNB even without the associated RRC signaling.
Observation 3: The solution B may be applicable after cell reselection if the UL data can be sent with the RRC signaling required for the UE context retrieval. It needs to be discussed further if there is not security issue with SA3 guidance.
Proposal 1: RAN2 to discuss the UL data transmission in RRC_Inactive state from the mobility aspect based on the observations above.
3. Conclusion

In this contribution we discussed UL data transmission in RRC_Inactive after cell reselection. We reached to the following observations and made the proposal.
Observation 1: The solution A may be applicable after cell reselection to a cell of the same gNB by network implementation, e.g. UE context shared among cells of the same gNB, or by introducing a mechanism enabling the UE to know the target cell is managed by the same gNB as the source cell where the UE has moved to RRC_Inactive.
Observation 2: The solution A should not be applied after cell reselection to a cell of different gNB, unless the UE context can be retrieved at the gNB even without the associated RRC signaling.
Observation 3: The solution B may be applicable after cell reselection if the UL data can be sent with the RRC signaling required for the UE context retrieval. It needs to be discussed further if there is not security issue with SA3 guidance.
Proposal 1: RAN2 to discuss the UL data transmission in RRC_Inactive state from the mobility aspect based on the observations above.
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