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1. Introduction

Due to the increasing amount of smart phone population and always-on applications, fast dormancy issue had been intensively discussed in UMTS side in the past. In this contribution, we would like to trigger the same discussion for the LTE system and to prevent the same problem happening in LTE network.
2. Discussion
For the good user experience, saving the UE battery has been one of the most important areas. Especially, in case UE has “always-on” type of applications running, battery saving is more important. 
For instance, if UE application periodically synchronizes emails, UE AS layer may know that after the synchronization, there will be no more user packet exchange and the RRC connection does not need to be kept via some communication between application layer and AS layer. However, as the network does not know the situation, network will keep the UE in active mode for a while until an implementation dependent timer is expired. And gradually UE will moves to IDLE mode or to more power efficient mode. For instance in UMTS system, based on some timers in RNC, UE will first moves to CELL_FACH from CELL_DCH and moves to CELL_PCH/URA_PCH or IDLE.

As the power saving is one of the ultimate goals to achieve, in case that UE knows that there will not be further user traffic exchange after some transmission, UE wants to move to efficient power saving mode directly without waiting for the timer in the network expires. Thus in 3G system, some UE vendors uses Signalling Connection Release Indication message. That means, UE decides to move to IDLE by itself and notifies this to network by Signalling Connection Release Indication. This had been proven in the field. However, if many UEs in the field use this kind of procedure, this increases the network signalling overhead because UE comes back to CONNECTED at some point in time and this requires signalling connection to eNB as well as to EPC. Also this solution is abusing Signalling Connection Release Indication message as typically Signalling Connection Release Indication message should be used for abnormal problems in the UE.
As LTE RRC does not have RRC Connection Release Request message, (similar to Signalling Connection Release Indication message) if UE is not sent to a proper power saving mode in LTE system, UE may just release the RRC Connection and moves to the IDLE.

This will have multiple drawbacks. As UE will just vanish from the coverage for a while, this will severely impact to KPI. Also UE will at some points need to move back to RRC Connected mode and it will create massive signalling toward the network. (i.e, eNB and EPC) Also until eNB detects that UE is disappeared from the coverage, UE will not be reachable. Thus this UE behaviour is not desirable.
We anticipate this problem will be more serious in the future because there will be more smart LTE phones in the market and more intelligent applications in the phone.

The best possibility for both UE and network could be that network can still have the control over the RRC Connection and UE can go to power saving mode right away when it wants. (For instance, something similar to RRC Connection Release Indication with cause in 3G system can be considered.) That means that network decides how to handle the RRC Connection when UE wants to go into the power saving mode. Due to the simplification of UE state, LTE system does not have Cell_PCH or URA_PCH state. Instead, UE can save the power via longer DRX. In LTE, long DRX cycle in CONNECTED mode can be the same as the IDLE mode. Thus the almost similar power saving can be achieved by applying long DRX similar to one used in RRC_IDLE than by moving UE to RRC_IDLE. Therefore in order to save the UE power, network should be able to decide either to keep the UE in RRC Connected with longer DRX or to release the RRC Connection and send the UE to IDLE.

From the field experience, it is clear that if network does not have a decent solution to save UE power or does not react to save UE power in time, UE will just disconnect the RRC Connection and cause various problems. Thus it is very important to understand the problem early enough and develop sufficient solution in time for massive LTE deployments.
To develop the proper solution, it is also important to understand the problem exactly. From the 3G experience, it turned out that Cell_FACH is not good enough to save the UE battery. Thus it would be good to understand to maximize the power saving while avoiding all problems, how and what network should configure. For instance, long DRX has trade-off between power saving and the delay to resume the communication.
3. Conclusion

We have discussed smart phone and fast dormancy issue in LTE network and the followings are proposed. 
Proposal 1: It is proposed to discuss fast dormancy problem in LTE and find the solution in time.  (i.e, in Rel-10 time frame)

Proposal 2: As a first step, it is proposed to study on what level of power saving should be achieved. How quickly and how accurately UE wants to go to power saving mode considering the application behavior? Further what network behavior is needed to avoid any "UE specific fast dormancy actions”?  
