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1. Introduction

In RAN2 #AH-1801, LS [1] from SA2 to ask RN2 and RAN that RRC Inactive state are considered mandatory or optional in the UE in rel.15. In RAN2#101 meeting, based on paper [2] RAN2 discuss the issue and there is no decision on it and RAN2 will consider it in future within UE radio access capability.

=>
Respond to SA2 that there is no decision whether RRC_INACTIVE is mandatory or optional. If a capability for INACTIVE is required it will be contained within the UE radio access capabilities. 

However, there is no agreement on RRC Inactive is mandatory or optional. We think it is time to decide it.

In this paper, we will discuss the issue.

2. Discussion

During the previous SA WG2 meetings, whether RRC_INACTIVE state is optional or not for the NR system is discussed [3-5]. SA2 also concern that whether CN should know the UE support RRC_INACTIVE state or not if RRC_INACTIVE state is optional.

Based on the [2], we think there are 2 issues need to be fixed.
Issue 1: whether RRC_INACTIVE state is optional or not?

Issue 2: the UE capability for supporting RRC_INACTIVE state is reported via RRC or NAS?
In 5G requirements, variety types of UE may exist in the market, for example, the monitoring devices with an extra-power saving sending only one or several small data every date or every month. For this kind of UE, it is not necessary to make UE go to RRC_INACTIVE state. If UE transits to RRC_INACTIVE state, the UE will perform periodical RNA update, it will increase the extra signalling overhead and increase the UE power consumption. Furthermore, the Network will allocate and reserve more resource for this kind of UE. If UE transits to idle state directly after sending the small data each time, UE can save more power consumption because UE in idle mode doesn’t need to perform periodical RAN Notification update and maintain the context, and also UE can benefit from the extended paging DRX cycle which is not introduced in Inactive state. Therefore, for this type of UE, the inactive state is not needed to be implemented.
Furthermore, we think RRC_INACTIVE is optimization for saving signalling overhead especially for frequent small data transmission and reducing delay for data transmission. The UE can work in the NR network without RRC_INACTIVE. So it is not necessary to support the RRC_INACTIVE state for all NR UE. At the same time, in order to reduce the complexity of UE and cost of the UE, it is better to make the RRC_INACTIVE feature optional.
Proposal 1: RRC_INACTIVE state is optional for the UE, but it is mandatory for the network.

RAN2 agreed that it is up to gNB decision to make the UE go to RRC_IDLE or RRC_CONNECTED or RRC_INACTIVE. If the gNB decides to make the UE go to RRC_INACTIVE state, the gNB will store the UE context and configure suspend configuration in RRCRelease message. So the gNB should know the UE capability of RRC_INACTIVE state.

SA2 LS [1] indicates that currently no AMF procedures depending on AMF awareness of the UE support of RRC_INACTIVE state have been identified. For our understanding, the RRC_INACTIVE state may not transparent for the CN, but if UE support the RRC_INACTIVE state and gNB make to UE in the RRC_INACTIVE state, the gNB will have an inter-operation with CN. It is not related the UE capability of RRC_INACTIVE state. So we think CN does not need to know the UE capability for supporting RRC_INACTIVE state and the UE capability for supporting RRC_INACTIVE state is transmitted in RRC layer as a UE radio capability.
Proposal 2: RRC_INACTIVE state is transmitted in RRC layer as a UE radio capability.

3. Conclusions:

In this paper, we discuss RRC Inactive is mandatory or optional for UE and how to transmit the UE capability. We propose:
Proposal 1: RRC_INACTIVE state is optional for the UE, but it is mandatory for the network.
Proposal 2: RRC_INACTIVE state is transmitted in RRC layer as a UE radio capability.
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