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1 Introduction

In RAN2#75 meeting, we provide a proposal for discussion on the state transition problem after the FD request is sent [1]. This paper intends to further discuss the possible solutions on this. 
2 Discussion
2.1 Supposed Fast dormancy problem
With fast dormancy enabled, when an active connection is not needed on a UE, the network can immediately move the UE into a low energy state, thus increase the batter life efficiency and network resource. However, as analysed in [2], this yields following problems: 

· Case 1: when the network switches the UE to IDLE state with FD requested:

· Problem 1: Long RAB setup time from IDLE

· Problem 2: Heavy signalling load with the setting up of RAB from IDLE.
· Case 2: when the network switches the UE to PCH state with FD requested:
· Problem 3: Battery consumption is higher in PCH state than in IDLE state. Although both states are considered low battery consumption, it could be significant with long time duration. Note that the typical values of the CELL_PCH to IDLE transition timers observed in live networks are 10 to 30 minutes.
It seems that the operators can only choose between cases 1 and 2, and take the penalties from either case.
2.2 Possible Solution
Solution 1: Put UEs in CELL_PCH/URA_PCH state and optimize the power consumption under PCH states to be comparable to IDLE state

From network point of view, put UE in CELL_PCH/URA_PCH state rather than idle state would benefit from reducing RRC signaling. Furthermore, the DRX cycle in CELL_PCH state can be set similar as idle state in order to save UE battery. Moreover, URA_PCH state can be configured to further reduce the signaling of CELL UPDATE message.
Solution 2: Predict UE behavior through historical traffic information analysis

This approach intends to predict the UE behavior after the FD request sent based on the historical UE traffic information. For instance, if the UE was performing IM application before the SCRI signaling, then the UE will probably transmit data again in a short period and the network should just transfer it into the PCH state. In another case, if the UE was performing file transmission before the SCRI signaling, the network can generally predict that this UE will not start transmission in a relatively long period and thus IDLE state should be chosen. 
The key point of this approach 2 is how to obtain the UE’s historical traffic information from the network side. One of the possible solutions is to implement DPI (Deep Packet Inspection) function, which can help the network obtain the UE’s detail traffic information and perform reasonable prediction timely. 
Besides these two approaches, we still consider that certain UE side information can help to optimize the network controlled connection management mechanism towards better trade-off between UE power consumption and network efficiency. However, in order to explore this gain, standardization on the interface between application layer and AS layer protocols should be required, which seems to face considerable challenge in the current RAN architecture. 

3 Summary
This proposal presents two possible solutions to solve the state transition problem of Fast Dormancy mechanism. It is proposed RAN2 to discuss the issues and the related proposals:
Solution 1: Put UE in PCH state and optimize PCH state power consumption to be comparable to IDLE state

Solution 2: Predict UE behaviour to make more reasonable decision on whether IDLE or PCH state should be chosen.
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