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1. Introduction

In R15 NR, RRC_INACTIVE state is introduced. In RRC_INACTIVE, the last serving gNB keeps the UE context and the UE-associated NG connection to the serving AMF and UPF. If the last serving gNB receives DL data from the UPF or DL signalling from the AMF, it pages the UE in the corresponding RNA. In eLTE, RRC_INACTIVE state is also supported in R15.

In previous RAN2 meetings, inactive state is also supported in DC case. Both MN and SN will store the UE context when the UE enter RRC_INACTIVE state. The UE will store the UE AS context from both MCG and SCG, but the UE will release the lower-layer SCG configuration in RRC_INACTIVE.

However, it is not clear if the RRC_INACTIVE UE with DC configuration can perform the RRC resume to SN RAT cell.

2. Discussion

In RAN2#101 meeting, RAN2 discuss Inter-RAT mobility between NR Inactive and E-UTRA/5GC Inactive. RAN2 and RAN2 agree that it is not supported in R15.
=>
RAN2 will not specify inter-RAT mobility between LTE and NR in INACTIVE state in Rel-15. Can be considered for Rel-16 (to be concluded by RAN plenary)

=>
RAN2 aim to define INACTIVE in LTE and NR in a way that this can be possible to introduce in future.

Agreement

1: 
Inter-RAT re-selection from NR INACTIVE to an LTE/5GC cell, UE moves to Idle and informs NAS to trigger NAS recovery.

In R15, the UE will release SCG configuration when the UE initiate the RRC Resume procedure. But in RAN2#107, it was agreed to allow the UE to maintain SCG configuration during the RRC Resume procedure.
In SA RRC_INACTIVE state, RAN2 agreed that the UE will go to idle after reselection to another (non-serving) RAT. In NE-DC and NG EN-DC, both MN RAT and SN RAT are serving RAT and both RATs are connected to 5GC. It is not clear if the UE will go to idle when UE reselects to SN RAT. For MR-DC, both MN RAT and SN RAT are serving RAT for the UE and the UE can trigger an RRC resume procedure to SN RAT and find the anchor MN and anchor SN. It is beneficial for the UE stay RRC_INACTIVE state when reselect to in RAT.

So there are 2 options for the UE behaviour with MR-DC when perform cell reselection to other RAT in RRC_INACTIVE state.

Option 1: the UE will stay RRC_INACTIVE state when UE reselect to SN RAT.

Option 2: the UE will go to RRC_IDLE state when UE reselect to other RAT including SN RAT.

It is obvious that the inactive state can bring lower delay and signalling overhead benefit compared with idle mode. In order to improve the chance to keep the UE in inactive state instead of going idle, it is better to keep UE in inactive state when UE enter SN RAT.
Proposal 1: the RRC_INACTIVE UE with MR_DC will stay RRC_INACTIVE state when UE reselects to SN RAT can be supported in R16 CA/DC enhancement.
If INACTIVE is supported for the DC mode, both MN and SN will store the UE context. RAN2 also agreed that “In MR-DC with 5GC, the UE stores the PDCP/SDAP configuration when moving to RRC Inactive but it releases the SCG configuration.” 
Both MN RAT and SN RAT are serving RAT and store the UE AS context for the UE. For NE-DC or NG EN-DC, both MN and SN are connected to 5GC. So it is possible for the UE to perform RRC Resume in MN RAT cell and SN RAT cell.

Option 1: the UE can perform RRC Resume only in MN RAT cell.

Option 2: the UE can perform RRC Resume only in MN RAT cell and SN RAT cell.

For NE-DC case, the NR coverage will be hotspot coverage, and it is hard to configure one widely RNA for the UE. So it is better to configure RNA with NR coverage and LTE coverage. And it is also better to allow the UE resume toward to a SN RAT. Furthermore, if the UE resume to SN RAT is allowed, it also can push the UE resume the RRC connection quickly.
Proposal 2: UE resume toward SN RAT is supported in R16 CA/DC enhancement.

3. Conclusions:

In this paper, we discuss the supporting of the INACTIVE state in MR-DC with 5GC, we propose:

Proposal 1: the RRC_INACTIVE UE with MR_DC will stay RRC_INACTIVE state when UE reselects to SN RAT cell can be supported in R16 CA/DC enhancement.
Proposal 2: UE resume toward SN RAT is supported in R16 CA/DC enhancement.
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