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1 Introduction

The WI for “RAN enhancements for Machine-Type and other mobile data applications Communications” was approved with the objective of signalling overhead reduction and UE power conservation in RAN#62 plenary meeting [1]. The signalling overhead reduction aspects were discussed in RAN2 #85 meeting. It is agreed to discuss power saving aspects in this RAN2 #85bis meeting. In this paper, we present our views on the definition support for “Power saving state” in accordance with progress/agreements in CT1 when UE is handling MTC type or other mobile data service which may cause frequent idle/active state transition. The impact on RAN2 based on this agreement is proposed. 
2 Discussion
As agreed in the SA2 work item [2-4], a new “power saving state (PSM)” will be introduced in the NAS layer. This new state may impact UE AS behavior and then affect RAN2 specification. Thus, RAN2 specification should be enhanced to align with CT1 conclusions. In the following, RAN2 aspects will be analyzed based this agreement. 
A UE may adopt the PSM for reducing its power consumption. This new feature allows UE to move to a new power saving state after an active time from the UE moves to the idle state. This state is similar to power-off, but the UE remains attached with the network. In this state, the UE stops all AS functionalities in idle state, such as paging, system information acquisition, cell selection/reselection, etc. A UE in PSM is not immediately reachable for mobile terminating services. The UE goes back to the idle state when it needs to perform periodic TAU procedure, or for mobile originated communications. 
From [3, 4], the following requirements can be extracted. If a UE capable of adopting a PSM wants to use the PSM, it shall request an Active Time value during every Attach and TAU procedure, as well as the UE may request a Periodic TAU/RAU Time value suitable for the latency/responsiveness of the mobile terminated services. If the UE wants to change the active Time value or the periodic TAU/RAU Time value, the UE requests the value it wants in the next periodic or mobility based TAU/RAU procedure. 
The procedure for the new “power saving sate” can be described as follows:

If the network supports PSM and accepts that the UE uses PSM, the network allocates an Active Time value to the UE. The UE starts the Active timer and the MME starts the mobile reachable timer [3] with the Active Time value allocated by the network when transitioning from connected state to idle state. When the Active timer expires, the UE deactivates its Access Stratum functions and enters PSM. In PSM, due to deactivation of Access Stratum functions, the UE stops all idle mode procedures, but continues to run any NAS timers that may apply, e.g. the periodic TAU timer. The UE shall resume Access Stratum functions and idle mode procedures before the periodic TAU timer expires for performing the periodic TAU procedure as applicable. The UE may resume idle mode procedures and Access Stratum functions any time during PSM, e.g. for mobile originated communications. Any timers and conditions that remain valid during power-off, e.g. for NAS-level back-off, apply in the same way during PSM.
3 Impacts on RAN2 Specification
When the mobile reachable timer expires and the MME stores an Active Time for the UE, the MME knows that the UE entered PSM and is not available for paging. The MME can handle the mobile reachable timer and availability for paging. Moreover, the above text implies that the procedure of AS layer for supporting of “power saving state” is driven by NAS layer. NAS can keep a synchronized view between MME and the UE regarding the power saving state without AS support. Thus, there may be no need to introduce a new RRC state. But some impacts on UE may be caused by introducing the power saving state. More precisely, the UE can enter AS procedure either after a PLMN is selected or the AS is activated by NAS. And the UE leaves the AS procedure when NAS deactivated the AS procedure. Thus, UE should support the transition between power saving state and idle state.
Observation 1: The procedure of AS layer for supporting of “Power Saving state” is driven by NAS layer, and it can work without impact to RAN network. 
Proposal 1: There is no need to introduce a new RRC state for “Power Saving state”. 

Observation 2: UE should support the transition between power saving state and idle state.
Proposal 2: The transition between power saving state and idle state should be defined. 
From the text above, it is understood that the Active Timer for power saving state is started / re-started when the UE transits from connected state to idle state. Before the timer is expired, the UE stays in idle state. When the Active timer expires, the UE deactivates its AS functions and enters PSM. In PSM, due to deactivation of AS functions, the UE stops all idle mode procedures. 
Observation 3: In PSM, due to deactivation of AS functions, all idle mode procedures should be stopped. 
Proposal 3: All idle mode procedures should be stopped when the UE transits from idle state to Power Saving state, which should be defined in the RAN2 specification. 

4 Conclusion
The above discussion outlines what need to be addressed by CR to RAN2 specification. The following observations are made: 

Observation 1: The procedure of AS layer for supporting of “Power Saving state” is driven by NAS layer, and it can work without impact to RAN network. 

Observation 2: UE should support the transition between power saving state and idle state.
Observation 3: In PSM, due to deactivation of AS functions, all idle mode procedures should be stopped. 

We kindly ask RAN2 to take the observation into account when considering introducing “Power Saving state”, and propose:

Proposal 1: There is no need to introduce a new RRC state for “Power Saving state”. 

Proposal 2: The transition between power saving state and idle state should be defined. 

Proposal 3: All idle mode procedures should be stopped when the UE transits from idle state to Power Saving state, which should be defined in the RAN2 specification. 
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