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Discussion and Decision

1
Introduction
RAN#62 has approved a WI [1] on RAN enhancements for Machine-Type and other mobile data applications Communications led by RAN2. For UE Power Consumption Optimizations, the work item states the following:

As agreed in the SA2 Work Item, a new “Power saving state” will be introduced in the NAS layer and this new state may impact UE AS behaviour and then affect RAN2 specification. Under this WI, RAN2 specification(s) will be enhanced to align with CT1 conclusion.
CT1 #83 agreed CR2527 [2] and CR1909 [3] to introduce the UE powering saving mode in 24.008 [4] and 24.301 [5] respectively. Therefore this paper analyzes the necessity of making any update in RAN2 specification for the power saving mode based on CT1 conclusion.
2
Discussion
The power saving mode (PSM) is introduced to reduce the UE’s power consumption. It was known as “power saving state” identified in [6] which has been already evaluated by RAN2 during SI stage on “the RAN aspects of Machine-Type and other mobile data applications Communications enhancements” [7], and RAN2 #83 agreed that the power saving state has very limited impact on the RAN if transition into the state is configured/managed by NAS [8]. 
CR2603 [9] describes the high level functions under the power saving mode as below:
The UE and the MME start the Active timer with the Active Time value allocated by the network when transiting from ECM_CONNECTED to ECM_IDLE. When the Active timer expires, the UE deactivates its Access Stratrum functions and enters PSM. In PSM, due to deactivation of Access Stratum functions, the UE stops all idle mode procedures, but continues to run 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.

…
In PSM the UE is in ECM_IDLE. On UE side the PSM complies with some substates of EMM_REGISTERED, as specified in 3GPP TS 24.301. The MME considers the UE to be EMM_REGISTERED, but not reachable. The UE’s Access Stratum functions are considered as deactivated during PSM.

Furthermore, CR2527 [2] and CR1909 [3] specify the concrete implementation of the power saving mode and the new timer T3324 which corresponds to the “Active timer” in CR2603 [9] for GPRS and EPS respectively. The UE behavior regarding the power saving mode is summarized as below: 
The UE activates PSM by entering the EMM-REGISTERED.NO-CELL-AVAILABLE state and deactivating the AS layer. The UE can deactivate PSM at any time e.g. for mobile-originated signalling. Deactivating PSM requires to activate the AS layer.
According to the statement from CT1/SA2 above, when the power saving mode is activated, the AS layer is deactivated completely, the UE stops performing any idle mode functions, i.e. SIB acquisition and paging. In addition, while in PSM the UE is not required to perform measurements or cell selection/reselection. Once the AS layer is again activated by NAS layer when power saving mode is deactivated, the UE shall activate AS layer, which resumes AS operation and causes UE to perform cell selection and SIB acquisition before uplink transmission.
The handling of the timer T3324 and requirement of power saving mode are specified in NAS specification which makes the power saving mode transparent to AS layer. The power saving mode is hidden to AS layer and as a matter of fact the AS layer does not even need to know whether power saving mode is enabled. The activation and deactivation of AS layer functions can be managed by NAS layer depending on whether power saving mode is enabled and whether T3324 is running. The required interaction between NAS layer and AS layer can be managed by UE implementation without any impact to AS specification.
3
Conclusion
This contribution analyzed thepossible impacts of PSM to AS.  Because PSM is implemented in NAS layer (in 24.008 [4], 24.310 [5] and 23. 682 [10]), it can remain transparent to AS layer. Furtheremore, the interaction between NAS layer and AS layer can be handled by UE implementation as today. Thus we propose:

Proposal: PSM remains transparent to AS and RAN2.
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