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1. Introduction
RAN2-NR-AH-Spokane has reached agreements on handover (Connected mode mobility) between LTE and NR [1] and the remaining work in this topic is planned to be completed during the WI phase. 

However, handling of mobility in NR Inactive and LTE Light Connection were not finalized for the case when LTE is connected to NG Core. In this contribution, we discuss this use case with proposed solutions.
2. Discussion
It is beneficial to recall the RAN2 agreements progress on LTE Light Connection and NR Inactive Mode.

As part of the “Light connection for LTE WI”, RAN2 has agreed on a new “mode” of RRC Connected state, called Light Connection (LC), where the UE context are stored at the RAN and the UE. This enables for the UE to resume the full Connected mode much faster than compared to coming from Idle. In addition, the UE uses the Idle mode mobility procedures without the need for handover signalling and procedures, thus enabling faster mobility and less procedural overhead.
The UE moves to LC after receiving RRC_Connection_Release with an LC indication. The DRX cycle as well as a new paging area configuration are also signalled in the same message. In LC mode, the UE monitors RAN initiated paging (as well as NAS initiated one). Idle mode features covered by 36.304 are applicable to LC mode as a baseline.

Moving from LC to Connected mode is done via RRC suspend/resume procedure adopted from Rel-13 CIoT UP optimization. This transition is thus mostly limited to RRC with minimal NAS involvement. A “resumeID” is used to identify the UE as well as anchor eNB for retrieving the UE context. If the UE selects another eNB in LC mode, this ID can be used by the new eNB to recover the UE context from the anchor eNB.

NR Inactive Mode, called RRC_INACTIVE, is similar to LTE LC mode at a high level except that some of the details will likely to be finalized during the WI phase. As in LTE LC, there will be at least one gNB which keeps the AS context and the UE location will be known at RAN based area. RAN2 has also made progress on data transmissions in Inactive mode but these are not relevant to this discussion.

Both the LC and Inactive mode aim to deliver Idle mode battery savings and mobility efficiency as well as Connected mode latency for data transmissions. Therefore, it is important to take advantage of these modes in both RATs as much as possible.
RAN2#96 has already agreed that a UE in NR Inactive state can perform re-selection to LTE connected to EPC by moving to Idle and the case when LTE connected to NG Core (so called eLTE) was left as FFS.

If the NR Inactive to legacy RAT mobility is also used for eLTE as a target, then the UE will lose the benefit of staying in LTE LC described above and it will be able to do this only after moving to Connected mode in order to switch to LC mode. This is obviously unnecessary signalling and overhead which could be quite severe when frequent inter-RAT switches happen. In the other direction, similarly, the UE has to move to NR Idle mode and in addition will also not benefit from the small data transmission in Inactive mode.
Based on above, it can be concluded that:
Proposal 1: Mobility between LTE Light Connection and NR Inactive Mode should be supported when LTE is connected to NG Core.
This inter-RAT mobility for Inactive and LC modes can be supported similar to the LTE LC mobility as shown in Figure 1. When the UE moves from an NR gNB to LTE eNB and attempts to resume a connection, the eNB can fetch the context from the anchor gNB. This can be done over Xn interface which an eLTE eNB will support. Similar procedure applies in the opposite direction from LTE to NR.
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Figure 1 UE Mobility from NR Inactive to LTE Light Connection Call Flow

The identification of the UE context at the anchor e/gNB can be done in two ways: Resume ID is coordinated between LTE and NR so that one ID can uniquely identify an anchor e/gNB and a UE; or separate IDs are used but the UE includes both of them when resuming connection. This part can be concluded during the normative phase.

Proposal 2: For identification of UE context at an anchor e/gNB, either ID coordination between RATs or separate IDs together are used. The choice can be done during the WI phase.

The UE context fetch should be supported over Xn between eNB and gNB. Whether it can also be done via CN over NG interfaces is RAN3 responsibility and RAN2 should inform RAN3 on this after agreeing to the LC-Inactive mobility. 

3. Conclusion
In this contribution, we discussed inter-RAT mobility between LTE Light Connection and NR Inactive mode when both are connected to NG Core and propose the following:

Proposal 1: Mobility between LTE Light Connection and NR Inactive Mode should be supported when LTE is connected to NG Core.

Proposal 2: For identification of UE context at an anchor e/gNB, either ID coordination between RATs or separate IDs together are used. The choice can be done during the WI phase.
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