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1 Introduction

The WI [1], “Signalling reduction to enable light connection for LTE”, was approved at RAN #71 meeting. The objective of this WI is to reduce the radio and network interfaces signalling overhead, and improve the UE access latency as well as UE power consumption for all device types.

In last RAN2 meeting, [2] proposed some features that need be discussed for the UE in lightly connected. In this contribution, we will study some of the features and discuss whether the UE in lightly connected should support those features.
2 Discussion
Since the main objective of this WI [1] is to reduce the radio and network interfaces signalling overhead, and improve the UE access latency as well as UE power consumption for all device types. The following section is to study the features of lightly connected UE based on the main objective of this WI.
2.1 SCell, SPS
In current SPEC, SCell could be configured for Carrier Aggregation (CA) or Dual Connectivity (DC). Both CA and DC configuration are used for continuous data transmission. Based on the WI [1], the light connection is used to reduce the signalling overhead and process effort for the case of UEs frequently (re-) establishing connections with the network. In the case of UE frequently (re-) establishing connections with the network represents that the UE may not have enough amount of data need to continuously transmit. Such that it is reasonable to deactivate SCell when a UE enters lightly connected.
In last RAN2 meeting, RAN2 agreed that a lightly connected UE performs cell reselection based mobility. Based on this agreement, the serving cell may not be notified when a lightly connected UE reselects to another cell. In this scenario, the SPS resource configured for the lightly connected UE may be wasted.
Based on the study, we propose when a UE enters “lightly connected”, SCell and SPS should be deactivated.
Proposal 1:  When a UE enters “lightly connected”, SCell and SPS should be deactivated.
2.2 IoT

The main characteristics for an IoT device are small data and low-mobility. An IoT device could use CP optimisation or UP optimisation methods to reduce the signalling overhead for the small data transmission. An IoT also could use RRC Connection suspend/resume procedure to reduce the signalling overhead cause by mobility. However, if an IoT device is configured to lightly connected, the additional functions for light connection will make the IoT device operation less efficient and cause more signalling overhead. For example, if an IoT device is configured to lightly connected, the paging area update mechanism will need to be supported by the IoT device. However, the IoT device may never trigger the paging area update because of its low-mobility feature. Light connection also does not support CP optimisation or UP optimisation methods for small data transmission because RAN2 agreed that “when any MO data/signalling is triggered, the UE will get back to be connected to eNB” in last meeting. This agreement will cause lots of signalling overhead for IoT device small data transmission.
Based on above study, we propose an IoT device should not be configured to light connection.
Proposal 2:  An IoT device should not be configured to light connection.
2.3 MDT

Current MDT functions includes logged MDT and immediate MDT. The immediate MDT will need immediately to report MDT measurement result, if the reporting constrains are satisfied. If a lightly connected UE supports immediate MDT, it will need to get back connected mode to report the MDT measurement result. This will cause the light connection less efficient. Hence, if a lightly connected UE needs to support MDT, it should only support logged MDT.
Proposal 3:  Only logged MDT needs to be supported for a lighted connected UE.
2.4 MCLD
If a UE supports MCLD mechanism, it may be triggered to reselect the redistribution target based on either the continuous redistribution scheme (CRS) or the one-shot scheme (OSS). Once the MCLD is triggered, the UE will select the redistribution target according to its IMSI upon T360 expiry. When T360 expires, the UE should follow the reselection mechanism from the current camping cell.
When we consider the lighted connected UE mobility, we should prevent the unnecessary paging area update. If a lightly connected UE supports MCLD, the redistribution target could be configured in PA by anchor eNB to prevent paging area update. However, when T360 expires, the reselection mechanism of the current camping cell may not help the light connected UE to reselect a cells in to configured paging area. Hence the paging area update may be triggered.
Based on above study, we propose a lightly connected UE should not support MCLD to prevent unnecessary paging area update or failure
Proposal 4:  When a UE enters “lightly connected”, MCLD should not be supported
3 Conclusion
Based on the discussion in section 2 the following is proposed:
Proposal 1:  When a UE enters “lightly connected”, SCell and SPS should be deactivated.
Proposal 2:  An IoT device should not be configured to light connection.
Proposal 3:  Only logged MDT needs to be supported for a lighted connected UE.
Proposal 4:  When a UE enters “lightly connected”, MCLD should not be supported
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