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1 Introduction
In RAN#70 meeting, a WI: Signalling reduction to enable light connection for LTE (LTE_ LIGHT_CON) was agreed in order to address the need to further reduce signalling overhead between the UE and the network, similarly between the RAN and CN nodes; by maintaining a lightweight connection between the UE and network [1]. After full discussion, RAN-initiated paging was agreed to be adopted in light connection and also several agreements related to paging optimization were achieved.
Meanwhile in NR discussion, a new UE state, named RRC_INACTIVE at least for the scope of the SI study, was proposed to be defined. 

In this document, we compare these two UE states, analyze the paging issues in NR, and try to reach a unified paging solution for NR.
2 Discussion
According to the agreements in LTE_ LIGHT_CON, the functions of a lightly connected UE are shown as follows [2]:
· S1 connection is kept and active in the “anchor eNB” 
· Support of RAN initiated paging
· The paging process is controlled by “anchor eNB”

· eNB controlled RAN based paging area
· RAN based paging area update mechanism. RAN based paging area can be configurable as UE specific

· Performing cell reselection based mobility, the same cell reselection mechanism in RRC IDLE.

· The UE AS context is kept in both UE and “anchor eNB” side.
· The ECM state is ECM-CONNECTED, from perspective of network. From UE perspective the state is FFS.

· When a "lightly connected" UE is paged (via RAN-initiated paging) or when any MO data/signaling is triggered, the UE will get back to be connected to eNB. The related procedure is FFS.

· A UE enters into "lightly connected" by RRC signaling. The details are FFS.

Some potential characteristics of RRC_INACTIVE were discussed and captured in [3]:

a/ the CN/RAN connection is maintained


b/ AS context stored in RAN


c/ Network knows the UE's location within an area and UE performs mobility within that area without notifying the network.


d/ RAN can trigger paging of UEs which are in the RAN controlled "inactive state"


e/ No dedicated resources

After comparing the characteristics between Light Connection and RRC_INACTIVE state, it is certain that these two states are quite similar. In order to avoid duplication of effort between LTE and NR discussion, avoid behavior mismatch between two similar UE states and help accelerate NR discussions, we think it is prefer to keep mechanism consistent for the same technical issue, e.g. paging, between these two similar states. 
Proposal 1: To keep mechanism consistent for the same technical issue between RRC_INACTIVE and Light Connection.

In light connection, a baseline was taken that Rel-13 legacy PO/PF calculations are used for the RAN-initiated paging [4], and the following agreements related to paging were achieved:
1
The UE ID (IMSI mod x) is used for PO/PF calculation in RAN-based paging.

2.
A single legacy RRC paging message is used to page UEs in idle mode and UEs in light connection (extension can be discussed).

To adopt a same PO/PF calculation method for both RRC_INACTIVE and RRC_IDLE could ease UE behavior and reduce UE power consumption, because UE needs only to wake up and monitor one same PO where there may be an indication transmitted addressing the paging message. Besides, for UE in RRC_INACTIVE, if the paging initiated by anchor gNB is failure due to for example no paging area update triggered for some reasons, gNB should notify UE unreachable to the CN according to SA2 agreement [5], and CN could initiate RRC_IDLE paging procedure by sending the paging message to each eNB with cells belonging to the tracking areas in which the UE is registered to reach UE. In this case, using a same PO/PF for both RRC_INACTIVE and RRC_IDLE could avoid UE omitting CN-initiated paging message. Based on above reasoning, we propose 
Proposal 2: To adopt a same PO/PF calculation method for both RRC_INACTIVE and RRC_IDLE.
For the same reason, we also prefer a single RRC paging message to page UEs in RRC_IDLE and UEs in RRC_INACTIVE.

Proposal 3: To adopt a single RRC paging message to page UEs in RRC_IDLE and UEs in RRC_INACTIVE.

3 Proposal
The paper discussed the two similar UE states, i.e. Light Connection and RRC_INACTIVE and their related paging issues, and came to the following proposals:
Proposal 1: To keep mechanism consistent for the same technical issue between RRC_INACTIVE and Light Connection.
Proposal 2: To adopt a same PO/PF calculation method for both RRC_INACTIVE and RRC_IDLE.
Proposal 3: To adopt a single RRC paging message to page UEs in RRC_IDLE and UEs in RRC_INACTIVE.
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