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1 Background
The objectives of the Power saving enhancements for UMTS work item include [1]:

· Quick return into power savings (PSM, DRX extensions (within and beyond SFN limit)) (RAN2, RAN3):

· Quick return into PSM mode after data transmission

· Quick return into DRX extensions (within and beyond SFN limit) after data transmission

During the study item phase it was captured in TR 25.705:

RAN2 discussed solutions to enable a quick return into PSM mode after the device has completed small data transmissions. RAN2 identified two basic solutions: UE-based and NW-based solution. RAN2 will discuss the pros and cons of the two approaches during the work item phase to enable a more quick return into PSM mode.

A quick return into PSM mode was discussed in both RAN2#90 [2], [3] and RAN3#88 [4]. RAN3 is waiting for RAN2 input on the way forward, as captured in the RAN3 chairman notes (RAN3#88):
- RAN3 to wait for the outcome of the SI phase in RAN2. Is RAN3 involvement needed in the WI phase?

In this contribution a UE-based and NW-based solution are compared, and a way forward is proposed. 
2 Discussion
2.1 Quick return into PSM

First a potential UE-based and NW-based solution is described, next a comparison is made, and then a way forward is proposed. 
UE-based solution

A new cause value in the SIGNALLING CONNECTION RELEASE INDICATION (SCRI) message, e.g. "UE Requested PS Data session end and PSM configured", could be introduced [3]. This enables the UE to indicate that it has finished data transmission and is configured with PSM. Subsequently this enables the RNC to make a more educated decision about the RRC state transition of the UE, e.g. switch the UE to Idle mode (PSM), or keep the UE in connected mode (e.g. URA_PCH).
NW-based solution

Two types of NW-based solutions (SGSN to RNC signalling) have been discussed [2], [4], [5]:
1. PSM configuration information
2. CN assistance information (e.g. expected UE activity/idle period) 

CN assistance information (or more specifically IE “Expected UE behavior” in TS 36.413) on the S1 interface between MME and eNodeB has been introduced for LTE (R3-142000). However CN assistance information (e.g. UE activity/idle periods) does not provide the required information to the RNC to enable switching to PSM mode (e.g. UE may be inactive but not configured with PSM). CN assistance information may be useful for other purposes, but the PSM configuration information (option 1) is the information that is needed in the RNC.
Proposal 1: In case of a NW-based solution the RNC should be informed if the UE is configured with PSM. 

Comparison of UE-based and NW-based solution
An attempt is made to compare the UE-based and NW-based solution below: 
	
	UE-based
	NW-based

	UE impact/complexity
	Minor, i.e. addition to fast dormancy
	-

	NW impact/complexity
	Handle new UE cause value in SCRI
	Low complexity

	Dependency on other features
	-
	Requires fast dormancy support


Both solutions are feasible, and do not differ much in complexity. The significant difference is that either UE or NW is impacted. If it is assumed that most (smart phone) UEs support fast dormancy, then perhaps a NW-based approach enables a faster rollout of the feature, and can guarantee a high penetration. Therefore it is proposed: 
Proposal 2: Introduce a NW-based solution (PSM configuration information) for a quick return into PSM.

2.2 Quick return into eDRX

For the eDRX solutions in Idle mode it is assumed that the eDRX parameter values are negotiated via NAS signalling (ATTACH, RAU). The RNC is informed about the configured eDRX parameters values in Idle mode with the Paging message from the SGSN.For the eDRX solutions in Idle mode it is assumed that the eDRX parameter values are configured by the RNC based on UE capability signalling. In such signalling scenario the RNC knows about the eDRX configuration of the UE and can make use of that information to decide on the RRC state change after data transmission. 
However the solutions for eDRX in Idle mode and PCH state have not been decided yet, and the stage 3 signalling details are not captured either, i.e. it is proposed to discuss a quick return into eDRX at a later stage when needed. But at this point in time no need for additional signalling to enable quick return into eDRX is foreseen. 

3 Summary

RAN2 is kindly asked to discuss quick return into power savings: 

Proposal 1: In case of a NW-based solution the RNC should be informed if the UE is configured with PSM. 

Proposal 2: Introduce a NW-based solution (PSM configuration information) for a quick return into PSM.

4 References

[1] RP-151092, Power saving enhancements for UMTS, Work Item Description, RAN#68, REL-13

[2] R2-152379, Enhancement of Power Saving Mode in idle mode, Huawei, HiSilicon, Disc, RAN2#90
[3] R2-152446, Quick return into PSM Idle mode, Ericsson, Disc, RAN2#90

[4] R3-151086, Introduction of CN assistance information for quick return to PSM, Huawei, Disc, RAN3#88

[5] R2-141313, Impact of Power Saving Mode on RAN, Ericsson, Disc, RAN2#85bis
2

