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1 Introduction
Power Save Mode (PSM) enables power savings for UEs in Idle mode that have infrequent data to send. To obtain the best power consumption it is important that the UE returns to Idle mode as soon as possible after (small data) data transmission/reception is completed. In this contribution an enhancement to enable a quick return into PSM in Idle mode is proposed. 
2 Return into PSM Idle mode
In case the UE is configured with PSM and has completed (small data) transmission in CELL_DCH or CELL_FACH, then the UE may remain in those states for some time, in case RRC state change is based on a NW inactivity timer. Alternatively the UE could send a fast dormancy request, which can trigger an RRC state change more quickly. Thus after small data transmissions the device may be switched to CELL_PCH/URA_PCH or Idle mode as depicted in the figure below: 
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Figure 1: Signalling for return into PSM after data transmission. 

Furthermore, dependent on the network policy, the UE may remain in CELL_PCH/URA_PCH. Thus after small data transmission the UE may not be switched to Idle mode at all (i.e. remain in PCH state) or be switched to Idle mode with a (significant) delay. 
The return into PSM Idle mode has been discussed in RAN2#85bis and RAN2#86 in the joint session [1], [2], [3]. No agreement was reached then, although significant number of companies/operators supported the idea. There was more reluctance for a solution for LTE, and differences with UMTS were pointed out. Also the use of fast dormancy was discussed. 
As pointed out in this contribution there is a risk that the UE is not switched to Idle mode (PSM) or enter Idle mode with a (significant) delay. Therefore it is proposed to discuss possible enhancements for the return into PSM Idle mode for UMTS:
Proposal 1: Study enhancements to speed up the return into Idle mode (PSM) after small data transmissions in UMTS. 

The SGSN may release the Iu connection after some time, but the SGSN may not have the ability to monitor traffic in case of a "direct tunnel". It has been proposed to send an indication from CN to RAN that the UE is configured with PSM [4]. The RNC could use this information to switch the UE to Idle mode after inactivity. However a quicker transition to Idle mode is obtained when the UE indicates that it has finished data transmission and is configured with PSM. Such indication fits naturally in a new cause value of the SIGNALLING CONNECTION RELEASE INDICATION (SCRI) message, e.g. "return into PSM preferred". The UE shall include this cause value when the fast dormancy criteria is fulfilled and the UE is configured with PSM. 

Proposal 2: Study a UE based solution to speed up the return into Idle mode after small data transmissions in PSM mode for UMTS. 

3 Summary

RAN2 is kindly asked to study a quick return into PSM: 

Proposal 1: Study enhancements to speed up the return into Idle mode (PSM) after small data transmissions in UMTS. 

Proposal 2: Study a UE based solution to speed up the return into Idle mode after small data transmissions in PSM mode for UMTS. 
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