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1 Introduction
During the RAN2#88 meeting, UE autonomous state transition was discussed and it was agreed:

· We will study mechanisms for UE autonomous state transition based on an inactivity timer.  A handshake mechanisms will be introduced to address any potential mis-synchronization between the UE and the network.  The details of the handshake mechanisms are FFS. The states to which inactivity timer applies to are FFS.
This paper the UE autonomous state transition based on an inactivity timer is analyzed and some solutions are proposed to use the handshake mechanisms.
2 Discussion
2.1
Analysis
There are three use cases for UE autonomous state transition: 
1. CELL_DCH to CELL_FACH/CELL_PCH/URA_PCH state
2. CELL_FACH to CELL_PCH/URA_PCH state
3. Connected mode to idle
In CELL_DCH state, the dedicated radio links are established for the UE and UE context is stored both in the RNC and Node B. After transiting to CELL_FACH state, the dedicated radio links will be deleted and there are signalling procedures both in Uu and Iub interfaces.

For CELL_FACH and CELL_PCH/URA_PCH states, the configurations for data transmission are from both system information and dedicated RRC signallings. The configuration information like RB and TrCH information will be unchanged when UE transits from CELL_FACH to CELL_PCH/URA_PCH state, if the serving cell is not changed. So it is preferred to consider autonomous transition from CELL_FACH to CELL_PCH/URA_PCH.

In idle state, there is no RRC connection and no UE context in the network. From network point of view, there are many reasons for the UE to enter idle states, e.g. data activity, power saving or impacts on signalling if again back to connected states. So it may not be good to consider idle state as a target state for autonomous state transition.
Proposal 1: It is proposed RAN2 to agree CELL_FACH to CELL_PCH/URA_PCH as a use case for autonomous state transition.
2.2
Solution
2.2.1
UE based the autonomous state transition procedure
In this solution, the autonomous state transition is related to implicit common E-DCH release. The timer of implicit release can be used. The procedure is shown in figure 1.
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Figure 1 the procedure of UE based the autonomous state transition procedure
Step 1. 
The RNC configures the Node B and UE to enable the feature.
Step 2. 
Upon the legacy implicit release procedure, the UE sends an indication to the Node B in order for state transition, and this indication can be a SI or UL MAC control information. 

Step 3. 
The Node B sends an indication to inform the RNC that the UE has autonomously transited to other state. If the Node B receives DL data for the UE from the RNC before this step, it can just decide not to send the data to the UE.
2.3.2
The Node B based the autonomous state transition 
In this solution, the Node B triggers the autonomous state transition. The procedure is shown in figure 2.
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Figure 2: the procedure of Node B based the autonomous state transition procedure
Step 1. 
Same as the UE based solution.
Step 2. 
The inactivity timer is running in the Node B, and upon the timer expires the Node B sends an indication to the UE for autonomous state transition. The indication can be HS-SCCH or DL MAC Control Information.
Step 3. 
The Node B sends an indication to inform the RNC that the UE has autonomous transited to other state. If the Node B receives DL data for the UE from the RNC before this step, it can just decide not to send the data to the UE.

Compared to UE based solution, this solution is more complicated. If the UE receives the state transition order after it has released the common E-DCH resource, the UE has to perform random access procedure to send the HARQ-ACK in step 2. However, Node B based solution can provide flexibility for the network implementation, and the solution can be also considered for CELL_DCH to CELL_FACH state transition.
In addition, currently the UE does not store any E-RNTI and H-RNTI in URA_PCH. For both solutions, if the target state is URA_PCH, the UE is required to keep the allocated RNTIs upon entering URA_PCH.
Proposal 2: It is proposed RAN2 to discuss the methods of UE autonomous state transition from CELL_FACH to CELL_PCH/URA_PCH.
3 Conclusion

In this document, we analyze the use cases and handshake mechanisms for UE autonomous state transition. It is proposed:
Proposal 1: It is proposed RAN2 to agree CELL_FACH to CELL_PCH/URA_PCH as a use case for autonomous state transition.
Proposal 2: It is proposed RAN2 to discuss the methods of UE autonomous state transition from CELL_FACH to CELL_PCH/URA_PCH.
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