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1 Introduction
During the RAN#65 meeting, a new Rel-13 Study Item was approved on Downlink Enhancements for UMTS [1]. After discussion in RAN2#87bis meeting, it is agreed:

· RAN2 will study improvements to state transition as part of improvements to signaling transmission.
This paper the state transition between CELL_FACH and PCH state is analyzed and some solutions are proposed.
2 Discussion
2.1
Background and motivation

Currently with more and more applications triggered by smart phones, CELL_FACH state is used frequently, and thus it is observed that there are lots of reconfiguration messages and cell update messages.
Here is a table from real networks.
Table 1: RRC state transition
	
	Cell Update numbers per call (CELL_PCH/URA_PCH to CELL_FACH/CELL_DCH)
	Average call lasting

	Network 1
	7.5
	8.5 minutes

	Network 2
	8.2
	10.7 minutes

	Network 3
	6.5
	25 minutes


2.2
Analysis
2.2.1
State transition from URA_PCH to CELL_FACH
For CELL_PCH, enhancement has done to make it possible of seamless transition to CELL_FACH and signaling reduction. But frequent cell update messages are foreseen for high-speed UE when it reselects to another cell.
For URA_PCH state, the cell update procedures caused by cell reselection are reduced obviously, but the cell update procedures cannot be avoided when there is a state transition from URA_PCH to CELL_FACH state, because so far seamless transition is only valid from CELL_PCH to CELL_FACH.
One possible solution (in [2]) is to extend URA_PCH state, and the UE could keep RNTIs (e.g. E-DCH) upon moving to URA_PCH state. In this solution, the UE can perform seamless state transition only when the camped cell is not changed, otherwise it will not be seamless. In order to be more flexible, another solution can be considered for state transition enhancements.
2.2.2
State transition from CELL_FACH to CELL_PCH/URA_PCH
As stated in [3], there are constant state transition ping-pongs, and especially from CELL_FACH to CELL_PCH/URA_PCH, currently the network has to initiate a reconfiguration procedure based on its implementation, e.g. on receiving a SCRI with the cause of PS session end or the inactivity timer at the network side.
One possible solution (in [3]) is autonomous state transition, and the UE will move autonomously to the PCH state after an inactivity timer expiries. Since the fast dormancy mechanism was introduced in Rel-8 and it helps the network to better perform state transition, there is a need to consider both mechanisms together in order for state transition enhancements.
2.3
Solutions

2.3.1
Seamless state transition from URA_PCH to CELL_FACH
The solution of seamless state transition from URA_PCH to CELL_FACH state is shown below.
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Figure 1: Procedure of seamless state transition from URA_PCH to CELL_FACH state
1. In the system information, each common E-DCH resource with dedicated RNTIs is included and the UE in URA_PCH shall read and store this information. The dedicated RNTIs can include C-RNTI, H-RNTI and E-RNTI.

2. The UE can perform random access procedure and send measurement report message to the RNC when it has data to transmit. In the exiting E-DCH transmission in CELL_FACH state and Idle procedure, UE will include E-RNTI in the MAC-i PDU for collision resolution. But the UE in URA_PCH state may use the same common E-DCH resource with the same E-RNTI for collision resolution. Then further collision resolution is necessary: the U-RNTI (32 bits) included in the MAC-i header can be used to perform collision resolution.

3. Regarding collision resolution, it is not possible to use E-RNTI for collision resolution (as analyzed in step 2), so the Node B can consider including U-RNTI (received in step 2) in a DL MAC PDU.
The UE in URA_PCH state selects to another cell and it will read the new system information and using the new common E-DCH resource with dedicated RNTIs to perform seamless state transition to CELL_FACH state. The signaling overhead can be reduced that only Measurement Report message is necessary instead of Cell Update and confirm messages.
Proposal 1: It is proposed RAN2 to discuss the method of seamless state transition from URA_PCH to CELL_FACH state for signaling optimization.
2.3.2
State transition enhancements from CELL_FACH to CELL_PCH/URA_PCH
Here is a solution by considering the fast dormancy mechanism. The procedures are shown in figure 2.
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Figure 2: Procedure of state transition enhancements CELL_FACH to CELL_PCH/URA_PCH state
Firstly in step 1, the network can indicate an enhanced state transition to the UE, which could include a target RRC state and optionally RNTIs (if changed in different RRC states).
Later in step 2, if the UE triggers a fast dormancy upon detecting no data in its application layer, a SCRI message will be sent to the network. The UE can enter the RRC state (indicated in step 1) after the transmission of the SCRI, and there are no reconfiguration messages any more.
Proposal 2: It is proposed RAN2 to discuss the method of state transition enhancements from CELL_FACH to CELL_PCH/URA_PCH for signaling optimization.
3 Conclusion

In this document, we analyze a situation of RRC state transition between PCH and FACH states and it is proposed:
Proposal 1: It is proposed RAN2 to discuss the method of seamless state transition from URA_PCH to CELL_FACH state for signaling optimization.
Proposal 2: It is proposed RAN2 to discuss the method of state transition enhancements from CELL_FACH to CELL_PCH/URA_PCH for signaling optimization.
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