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1 Introduction
In this contribution, we will discuss two possible solutions to achieve the seamless RRC state transition from enhanced CELL_FACH to CELL_DCH, thus to avoid the DL transmission interruption during the state transition.

2
Discussion
During the state transition from Enhanced CELL_FACH to CELL_DCH, DL transmission interruption may happen because of the un-synchronization of RRC state between Node B and UE, which will result in bad user experience. 

For example, if MIMO is to be configured in CELL_DCH state, Node B has to wait several hundreds of milliseconds before beginning the transmission of HS-SCCH Type 3 and the associated HS-PDSCH, because it is possible that UE still stays in Enhanced CELL_FACH state and can only receive HS-SCCH Type 1. As a result, Node B has to stop the DL transmission of MIMO mode for a while to avoid the UE suffering from DL data loss, as shown in the following figure.
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Figure 1 Period of DL transmission interruption
If MIMO mode is reconfigured after state transition, then two RB reconfiguration messages are needed, which lead to low efficiency and extra signal load. There are some gains to configure MIMO mode or HS-SCCH less mode together with the reconfiguration of RRC state from CELL_FACH to CELL_DCH. 
There are two possible solutions to achieve the seamless RRC state transition from enhanced CELL_FACH to CELL_DCH, as follows:
2.1 Alternative 1

An activation time can be applied in the state transition procedure to indicate the exact time when Node B and UE should switch from CELL_FACH HS-SCCH transmission/reception to CELL_DCH HS-SCCH transmission/reception. The UE could receive the data through HS-SCCH as originally configured in CELL_FACH state before activation time, thus the downlink transmission interruption could be avoided during the period as shown in figure1.
The activation time can be sent to UE either by RB reconfiguration message, or by a HS-SCCH order. The following shows the procedures of the case that the activation time is sent by HS-SCCH order.
1. When Node B receives the RL setup message for a UE in enhanced CELL_FACH state, it will send a HS-SCCH order carrying the activation time to the UE, at the same time, it will still use the old configuration to schedule data to the UE. If ACK for the HS-SCCH order receives before the arriving of activation time, Node B will switch its downlink transmission to the new configurations, otherwise Node B will resend another HS-SCCH order. 
2. When UE receives the RB reconfiguration message for state transition from enhanced CELL_FACH to CELL_DCH, it will continue the downlink reception on old configuration until the activation time arrives. 
2.2 Alternative 2

For the UE, another solution requires extra capability to do blind detection of the HS-SCCH types. The blind detection should be started by the UE after the reception of RB reconfiguration message which indicate the state transition from enhanced CELL_FACH to CELL_DCH until the new HS-SCCH type is identified.
For the case that DL MIMO is configured together with the state transition, the UE should detect HS-SCCH Type1 and HS-SCCH Type3 blindly. If HS-SCCH Type 1 is detected, UE should do the DL reception from HS-PDSCH and continue do the blind detection; while if HS-SCCH Type 3 is detected, UE should begin the DL reception of MIMO mode and stop the blind detection. For the Node B, it should switch the HS-SCCH from Type1 to Type3 after the detection of UL physical synchronization, thus the downlink transmission interruption could be avoided during the period as shown in Figure 1.

Similar to the case above, if HS-SCCH less operation is configured together with the state transition, the UE should detect HS-SCCH Type1 and HS-SCCH Type2 blindly, thus the seamless state transition could be achieved.
3
Conclusion
In this document, two alternatives to achieve the seamless state transition from enhanced CELL_FACH to CELL_DCH state were discussed, alternative 1 is depends on the activation time which indicates the exact time of the switch of DL transmission and reception, alternative 2 is depends on the blind detection between HS-SCCH type1 and HS-SCCH type2/3, as a result, the downlink transmission interruption during the state transition could be avoided. We propose RAN2 to discuss and agree on one of the solutions as way forward.
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