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1.
Introduction
RAN2 discussed inter-RAT mobility in the RAN2 #96 meeting and made following agreements.
	1. A UE in the NR IDLE state can perform re-selection to another RAT (entering the IDLE state in that RAT).

2. A UE in the NR INACTIVE state can perform re-selection to another RAT (at least in some cases (GERAN, UTRAN, legacy LTE connected to EPC) the UE enters the IDLE state in that RAT).

FFS target state in the case that LTE is connected to NG Core


In TSG RAN #76, following objective is revised in WID for LTE connectivity to 5G-CN [1].
	LTE Inactive state, with similar functionality as NR Inactive state when connected to 5G-CN.  Radio interface solutions agreed for LTE Light connection should be considered as the starting point and enhanced to support connectivity with 5G-CN;


According to the RAN #76 revised WID, eLTE network also supports similar functionality as NR Inactive state while it is connected to 5G-CN. Therefore it is necessary to consider whether to maintain the Inactive state during inter-RAT mobility between NR and eLTE. In order to support that, this contribution describes how to support inter-RAT mobility between NR and eLTE network with staying in Inactive state.
2
Discussion
2.1 Inter-RAT mobility
While a UE in RRC_INACTIVE state, the UE would perform re-selection procedure when it moves to another RAT (e.g., GERAN, UTRAN, legacy connected to EPC) which does not support functionality in Inactive state. So, the UE would switch RRC state from RRC_INACTIVE to RRC_IDLE state in order to perform the cell reselection procedure for inter-RAT mobility. However, since eLTE network can also support Inactive state as NR network does, we need to consider how to perform inter-RAT mobility with staying the Inactive state. Maintaining the Inactive state during inter-RAT mobility has a merit in terms of reducing signalling for procedures such as security activation, SRB, and DRB configuration caused in another RAT. In addition, power consumption will be decreased due to skipping the mentioned procedures. The Figure 1 describes feasible procedure of inter-RAT mobility with Inactive state UE. The UE performs suspend in NR and resume procedure in eLTE if data transmission is necessary. The UE receives RRC connection suspend message from NR (or eLTE) network and then, it resumes the RRC connection in eLTE (or NR) network.
Proposal 1: RAN2 should support inter-RAT mobility between NR RRC_INACTIVE and eLTE RRC_INACTIVE.
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Figure 1. Procedure of Inter-RAT mobility with Inactive UE.

2.2 Maintaining Inactive state
In order to maintain Inactive state while performing inter-RAT mobility, state transition from RRC_INACTIVE to other states (i.e., RRC_CONNECTED, RRC_IDLE) is not occurred during RRC suspend and resume procedure. In specific, when a UE receives an RRC suspend request from NR network, then it stays in Inactive state. After that, it moves from NR to eLTE network (and vice versa) and performs RRC connection resume in different RAT. In order to support such inter-RAT mobility, common IEs are required to be used during the RRC suspend and resume procedure. Specifically, when the UE transmits the RRC resume request in NR (or eLTE) network, then gNB (or eNB) needs to be aware of the RAN UE ID (e.g., resume identity) which is used to resume RRC connection. Therefore, common RAN UE ID across NR and eLTE is necessary to be used.
Upon receiving the RAN UE ID, the gNB (or eNB) may trigger to resume an RRC connection. In order to resume its RRC connection, the context of the UE is required to be fetched. In figure 1, when a UE moves to other serving cell (i.e., gNB or eNB), the new serving cell needs the retrieve the UE’s context for a UE to resume its RRC connection with stored SRB and DRBs. Hence, the new serving cell transmits the UE context request message to fetch the UE context from the old gNB (or eNB). Therefore, performing context fetch via Xn interface inter-RAT needs to be supported.
One aspect to consider is how to manage RNA (RAN Notification Areas) configuration. The RNA may consist of one or more gNBs (or eNBs). The network would configure the RNA configuration while suspending the RRC connection. After receiving the configuration, once the UE selects another cell that does not belong to the RNA configuration, it performs RAN-based location area update with RRC state transition from RRC_INACTIVE to RRC_CONNECTED. From perspective of network, the RNA configuration includes both the gNBs and LTE eNBs to maintain the Inactive state.
Proposal 2: It should be allowed that a mixture of NR cells and eLTE cells is configured as one RAN notification area.
Proposal 3: If a mixture of NR cells and eLTE cells is configured as one RAN notification area, RAN UE ID (e.g. Resume ID) should be valid across RAT within one RAN notification area.

Proposal 4: Context fetching via Xn interface between NR and eLTE should be supported.

3 Conclusion
Proposal 1: RAN2 should support inter-RAT mobility between NR RRC_INACTIVE and eLTE RRC_INACTIVE
Proposal 2: It should be allowed that a mixture of NR cells and eLTE cells is configured as one RAN notification area.
Proposal 3: If a mixture of NR cells and eLTE cells is configured as one RAN notification area, RAN UE ID (e.g. Resume ID) should be valid across RAT within one RAN notification area.

Proposal 4: Context fetching via Xn interface between NR and eLTE should be supported.
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