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1
Introduction
In the email discussion [4] it was observed that keeping the UE in connected mode is a superior solution for reduction of signaling load when the UE is stationary or slow moving. However at higher speeds the mobility signaling overhead is a concern when compared to e.g. moving the UE to idle mode. In addition, it has been observed that a long DRX is beneficial for devices with long packet inter arrival times. 
Several companies have already proposed in previous meetings to utilize a new RRC state designed to reduce signaling overhead, for example by using idle mode-like mobility. In this contribution we provide our view on how power saving and signaling overhead reduction can be achieved using this relatively simple approach.
2
Discussion
In a particular case described in [1], devices should be able to receive or send data at pre-defined time periods while being operated in a mode which minimizes power consumption.
Extra Low Power Consumption with Time Controlled MTC Devices Use Case

Time Controlled MTC Devices which send or receive data only at certain pre-defined periods may be operated in one or more modes that minimize power consumption.

Particularly in this case, but also applicable to other cases, it is likely that the UE will need to be configured with a very long DRX, or “dormant” state (equivalent to being off) in order to achieve power saving sufficient enough that the battery may last for e.g. the entire lifetime of a device. In this case and other cases, it is also important to significantly reduce the signaling overhead, since moving the UE from idle to connected and back again every time a transmission needs to be made can potentially consume more power than the transmissions themselves. Transmission occurring e.g. once per day this overhead would be unacceptable. Introduction of a power saving RRC state, whereby the UE context is stored by the network in order that the connection can resume without the RRC connection setup overhead would be a very attractive solution for this type of device – when the UE would be moved to this state, it may be configured with very long DRX or “inactive” period in the order of hours or days (e.g. for MO only devices that don’t need to monitor paging). Only when the UE needs to perform data transmission at a later time, would it move back to RRC Connected for a short time.

Similarly, in order to reduce signaling overhead for moving devices which are transmitting relatively infrequently, such a power saving state would be beneficial if mobility signaling could be avoided or at least minimized. In case the UE is configured with a longer DRX, it would make sense to investigate mobility improvements – such as utilization of cell selection/reselection procedure specified in [3]. This way the handover signaling can be avoided at every cell change, and updates would be needed only when the UE needs to move back from the power saving state to RRC connected.

Proposal 1: We should evaluate the use of new RRC state compared to traditional keeping in connected mode, and traditional moving to idle, if mobility and signaling is enhanced, and capture in the TR.
In any case, introduction of a new RRC state is a convenient way to encapsulate new behavior in the specification, keeping any specific behavior separately specified from the traditional RRC connected and idle states. 









Figure 1: state transitions when using a new power saving RRC state
Proposal 2: Stage 3 work should focus on introducing a new power saving state which encapsulates new behavior for both DRX extension and signaling reduction. 

We should investigate the details further during the work item phase e.g. 
· Mechanisms for moving back and forth from the state

· RRC signaling

· Timer

· Mobility enhancements to support reduced signaling overhead

· Idle mode, or idle mode-like mobility

· Introduction of new event types
· Introduction of improved mobility signalling

· How to achieve power saving 

· Long DRX / long periods of UE being inactive/dormant/unreachable

· Paging mechanism
Proposal 3: The precise details can be worked on during the work item phase. 
3
Conclusions
In this contribution, we have provided our view on how RAN2 should proceed with power saving and signaling reduction enhancement work and make the following recommendations. 
Proposal 1: We should evaluate the use of new RRC state compared to traditional keeping in connected mode, and traditional moving to idle, if mobility and signaling is enhanced, and capture in the TR.
Proposal 2: Stage 3 work should focus on introducing a new power saving state which encapsulates new behavior for both DRX extension and signaling reduction. 
Proposal 3: The precise details can be worked on during the work item phase. 
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