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1. Introduction
[bookmark: _GoBack]At RAN2#97, inter-RAT mobility for inactive UE was discussed and two possible solutions were proposed. Both solutions are captured in the TP while it is FFS how the state machine and transitions look like if the UE supports LTE light connection/RRC_INACTIVE and/or E-UTRAN connects to NGC.
In this paper, we compare the two solutions for inter-RAT mobility between NR and EUTRAN connected to 5GC for UE in inactive and show our preference.
2. Discussion
As summarized in [1], we have two possible solutions when NR INACTIVE/LTE light connected UEs performs cell reselection between NR and EUTRAN connected to 5GC:
Solution 1: 
· An inactive UE re-selecting from one RAT to another will trigger the TAU procedure.
· If a UE moves across an area, which does not have the full NR coverage, it will trigger TAU procedure every time a UE re-selects from one RAT to another.
· TAU procedure will trigger UE context establishment in the target RAT (if different nodes). On the one hand, it will facilitate next UL transmission in the RAT, if it takes place. On the other hand, if after moving to the other RAT and sending TAU the UE wants to transmit data, the UE would need to resume again. 
Solution 2: 
· It is assumed that a UE is in the “inactive” state (e.g. NR INACTIVE and LTE LightConnection)
· A UE can be suspended in one RAT and resumed in the other RAT
· A UE re-selecting from one RAT to another does may not trigger TAU procedure across the same RAN area and/or Registration Area.
· To reach the UE, the network will need to page cells that could be from NR and LTE.
· Upon UE resumption, the network will fetch the UE context from the source RAT (if not in the same node).
· If the UE wants to transmit data after inter-RAT cell reselection, the UE will resume in the new RAT. As a result, compared to a case when there are no optimization, at least half of the amount of RRC and TAU signaling is saved.
If we apply solution 1, same as legacy state transitions in 3G/4G systems, the UE in the NR INACTIVE state will autonomously transit to idle state when moving from NR to EUTAN connected to 5GC. The TAU procedure will be triggered to facilitate next UL transmission in EUTRA.
If we apply solution 2, as shown below, a context retrieval procedure [2] needs to be supported to fetch the UE context from the source RAT.


Figure 1: Context Retrieval via Xn
Considering the application of solution 2 and the required context retrieval procedure, we have several concerns:
· When a UE re-select to a different RAT without triggering TAU procedure, the location of the UE is not updated to the core network. Alternatively, we may need to support RAN paging over Xn to page cells in other RAT where a UE can potentially be, making the RAN paging mechanism more complicated.
· When a UE re-select from NR to EUTRAN connected to 5GC and try to resume in EUTRAN by sending RRCConnectionResumeRequest, the EUTRAN may not understand the resume ID encoded with ASN.1 by NR. 
· The content of the Retrieve UE Context procedure between NG-RAN nodes via Xn is still under discussion in RAN3. It is clear that the context retrieve procedure to support intra-NR mobility of RRC_INACTIVE UEs will be priortised for discussion in Rel-15 time frame. It is unclear whether the UE context retrieve procedure between gNB and ng-eNB will be supported in Rel-15 due to the limited time.
· The INACTIVE state in EUTRAN connected to 5GC and the corresponding features are still under discussion. Similar to the URA_PCH state in UTMS and light connected state in LTE, the INACTIVE state in EUTRAN connected to 5GC might be optional. In addition, as discussed during study item, direct UL data transmission in RRC_INACTIVE without entering RRC_CONNECTED is possible to be supported for NR INACTIVE UEs. In LTE, we do not support such functionality in light connected state. For EUTRA connected to 5GC, it is unclear whether this feature will be supported or not. When re-selecting between NR and EUTRAN connected to 5GC, inactive UE may suffer from failure and data loss if different features are supported in NR inactive state and eLTE inactive state.
With the above concerns, and to have a basic inter-RAT reselection mechanism available for both EUTRA connected to EPC and EUTRA connected to 5GC, we propose to apply solution 1.
Proposal 1: The UE in inactive state transits to idle state when re-selecting between NR and EUTRA connected to 5GC and transmits a TAU message.
3. Conclusion
This contribution compares the two solutions for inter-RAT mobility between NR and EUTRAN connected to 5GC for UE in inactive and propose to apply solution 1:
Proposal 1: The UE in inactive state transits to idle state when re-selecting between NR and EUTRA connected to 5GC and transmits a TAU message.
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