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1. Introduction

In RAN2#103bis meeting, RAN2 agreed to support RRC signalling only connection.

Agreements

1: 
It should be supported to set up security (SMC) without setting up SRB2/DRB.

2: 
No change to the current approach that handover is only possible after SRB2/DRB are established

The handover procedure is not supported for RRC signalling only connection case. So the UE mobility behaviour for RRC signalling only connection is not clear if the UE moves out of the serving cell. 

It is also not clear if the RRC signalling only connection UE will support the RRC_INACTIVE state and if the RRC signalling only connection UE will support RLM and RRM.

In this paper, we will discuss the mobility, RRC_INACTIVE supporting, RLM supporting and SRB2 for the RRC signalling only connection.
2. Discussion

Issue 1: UE mobility behaviour for RRC signalling only connection

RAN2 agreed to support the RRC signalling only connection with SRB1 only. When the UE receive the RRCSetup and setup SRB1, then the UE enters RRC_CONNECTED state. If the UE enters RRC_CONNECTED state, the UE stop cell re-selection procedure.
1>
if the RRCSetup is received in response to an RRCResumeRequest or RRCSetupRequest:

2>
enter RRC_CONNECTED;

2>
stop the cell re-selection procedure;

For RRC signalling only connection, the UE stop cell re-selection procedure and the handover is not supported. So it is not clear for the UE mobility in RRC signalling only connection case.
There are 3 options to handle the UE mobility in RRC signalling only connection case.

Option 1: if the UE enters RRC_CONNECTED state in RRC signalling only connection, when RSRP/RSRQ of the serving cell is lower than a threshold, the UE goes to idle.
Option 2: the UE in RRC signalling only connection case will perform cell re-selection procedure. When the UE moves out of the serving cell, the UE goes to idle.
Option 3: the network will release UE to idle state with RRCRelease message when RSRP/RSRQ of the serving cell becomes worse. 
Option 4: the UE performs RLM in RRC signalling only connection case. If the RLF is detected, the UE perform RRC reestablishment procedure.
For option 1, it is easy, but the threshold should be configured by the network or based on UE implementation. For option 2, it is easy, no impact on the ASN.1. For option 3, the measurement configurations need to be configured and the UE need report the measurement results. For option 4, the RLM configurations need to be configured for the UE.
Proposal 1: RAN2 is kindly asked to confirm the UE mobility issue for RRC signalling only connection and we prefer option 2.
Issue 2: RRC_INACTIVE state for RRC signalling only connection

There is only SRB1 and no DRBs for the RRC signalling only connection UE, so there is no service data from CN. It is not necessary to support the RRC_INACTIVE state for RRC signalling only connection.

Proposal 2:RRC_INACTIVE state is not supported for RRC signalling only connection.
Issue 3: RLM & RRM for RRC signalling only connection

There is only SRB and no DRBs for the RRC signalling only connection UE, but the AS security is activated. So it is possible to configure the RLM configurations and RRM configurations for RRC signalling only connection UE. However, HO is not supported for the RRC signalling only connection UE as agreed in last RAN2 meeting. For simplicity purpose, we think the RLM and RRM cannot be supported for RRC signalling only connection UE.
Proposal 3: RLM & RRM is not supported for RRC signalling only connection.
Issue 4: SRB2 for RRC signalling only connection

SRB 1 is used to transmit RRC message with security protection and without security protection. SRB1 is also used to transfer the RRC message containing the NAS PDU. SRB2 will used to transfer RRC message containing the NAS PDU. The SRB1 and SRB2 have different priority. The priority of SRB2 may be lower than DRB. However, there is no DRB for the RRC signalling only connection UE, so no need to configure a SRB with lower priority.
Proposal 4: SRB2 is not supported for RRC signalling only connection.
3. Conclusions:

Based on the discussion, we propose:

Proposal 1: RAN2 is kindly asked to confirm the UE mobility issue for RRC signalling only connection and we prefer option 2.
Proposal 2:RRC_INACTIVE state is not supported for RRC signalling only connection.
Proposal 3: RLM & RRM is not supported for RRC signalling only connection.
Proposal 4: SRB2 is not supported for RRC signalling only connection.
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