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1 Introduction
In RAN#68, a new WI was approved [1] and its objective is to provide RAN specifications for power saving enhancements. One detailed objective of this work item is:
· 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

In this contribution, possible solutions are provided to help RNC quickly switch the UE to power savings after data transmission.
2 Discussion

2.1 Background

In R12, the Power Saving Mode (PSM) has been introduced for specific service with data packets being sent less frequently. In R13, the DRX extensions has been discussed for power saving. 

Limited to the current specification, i.e. RNC is not aware of UE’s support of PSM, RNC may not reconfigure a UE to idle after data transmission, so the usage of power savings (mainly PSM, assuming support of DRX extension is known to RNC) is not that efficient. A method to improve the efficiency is to speed up the return to power savings, i.e. let the RNC know UE’s capability of supporting PSM.

In [2], a UE based solution to speed up the return into PSM Idle mode was mentioned, and a network based solution was discussion in [7]. In [3], a CN based solution, serving the similar purpose, was introduced for LTE, adding CN assistance information to set the reasonable DRX parameters or help RAN make decision on the state transition, the new IE includes Expected UE Activity Behavior Information, Expected Idle Period, and Source of UE Activity Behavior Information.

In this section, the UE based and CN based solution are analyzed for quick return to power savings.
2.2 Possible solutions

Currently the CN assistance information was only introduced for LTE, and no conclusion was made for UTRAN. To make UE quickly return to power savings, we propose to consider that CN provide the assistance information to the RNC. With the same information, it will be useful for RNC to decide the UE state, because RNC could set the DRX value or switch the UE to the power savings according to the traffic characteristics to enjoy maximum gains; in addition, a more straightforward way is for CN to tell RNC the UE’s capability of supporting PSM. 
Another way is, as discussed before, UE could indicate whether it is configured with power saving mode, and whether it has finished the data transmission to help the RNC to decide the quick return to Power savings.

Option 1: UE based solution

In this option, the UE will send an indicator to the RNC when the fast dormancy criterion is fulfilled and the UE is configured with PSM [2]. The indicator can be “return into PSM preferred” or “PSM configured” which all means that there are no uplink data to transmit and the UE can enter Power Saving Mode when it is in idle state. With this indicator, the RNC can decide whether to switch the UE to idle mode directly or keep the UE in connected mode, PCH state for instance.
From the UE side, it should decide whether to send the indicator according to the traffic activity. For example, the quick return to PSM indicator will be reported when there are no uplink data and downlink data packets for a period, this period depends on the UE’s implementation.

Pros:

· CN is not impacted by this solution;
Cons:

· The UE behavior will be impacted;

· The enhancement can only be used for UE from Rel-13
· The UE may not have the first hand downlink data transmission info.

· This solution may depend on the support of this optional feature SCRI, otherwise a new indication message might be needed.
· Option 2: Network based solution

As mentioned above, the direct way is for CN to tell RNC the UE’s capability of supporting PSM, i.e. capability indication from CN to RNC. On top of this, it could also be considered for the mechanisms adopted in LTE, i.e. the CN will send the assistance information to the RNC and then the RNC can decide whether switches the UE to idle mode quickly. 

In R12, it was ever discussed how to define the CN assistance information provided to RAN side, which can help the RAN to determine the optimum RRC connection time [3][4]. Finally, the “Expected Activity Period”, “Expected Idle Period” and “Expected HO interval” were introduced to indicate that they actually provide information about the expected UE activity/mobility behavior. This information can be provided in the initial Context Setup procedure.
With all above information coming from CN, the RNC can decide whether to switch the UE to power savings when there is no data transmission from or to the UE.

Pros:

· There is no impact to UE;

· The network can be updated from R12;
Cons:

· The network doesn’t have the first hand uplink data transmission info.

For network based solution, another concern is mentioned that the SGSN may not have the ability to monitor traffic in case of a "direct tunnel"[5], thus cannot obtain available CN assistance information. In [6] a reply LS from SA2 concludes that the CN assistance information about the UE activity behaviour is reliable and it actually represents the expected UE activity pattern, and it can be derived by the MME. In our opinion, this also applies to UTMS system.
2.3 Summary
Based on the analysis above, it can be seen that there exist two solutions to solve the RNC’s awareness of UE’s support of PSM and both of them have pros and cons. In our opinion, the network based solution can follow the LTE’s mechanism and bring no impact to the UE, so it is proposed RAN2 to discuss the network based solution to speed up the return to power savings after small data transmission; since network based solution is RAN3 impacted, if it is agreed, an LS to RAN3 informing RAN2 agreement is needed.
Proposal: It is proposed RAN2 to discuss and agree the network based solution to speed up the return to power savings after small data transmission; if agreed, an LS to RAN3 informing RAN2 agreement is needed.
3 Conclusion
In this contribution, we discuss the two possible solutions that can inform the RNC of PSM and DRX extensions related information. According to the analysis, it is proposed that:
Proposal: It is proposed RAN2 to discuss and agree the network based solution to speed up the return to power savings after small data transmission; if agreed, an LS to RAN3 informing RAN2 agreement is needed.
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