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1
Introduction
In this contribution, we will discuss three 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
As we know, during the state transition from CELL_FACH to CELL_DCH, there are following procedures:
1. RNC sends RL setup request message to Node B, Node B sets up the RL and enter CELL_DCH state; 
2. After receiving the RL setup response message, RNC sends RB reconfiguration message to UE with RRC state indicator equal to CELL_DCH;
3. After finish the reconfiguration, UE begins to do the DL synchronization;

4. UE responses with RB reconfiguration complete message after the complete of synchronize, then enter CELL_DCH state.
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Figure 1 Period of DL transmission interruption
As shown in figure 1, we can see that RRC state between Node B and UE will not be synchronized during the state transition, i.e. Node B will enter CELL_DCH state ahead of UE, and UE will enter a “unknown” state which is neither CELL_FACH state nor CELL_DCH state during the synchronization phase.

Consider the case that some BE traffics are currently configured in enhanced CELL_FACH state, and NW want to boost the data rate in CELL_DCH state with MIMO configured, then there is a problem. The problem is that UE can only decode HS-SCCH Type1 in CELL_FACH state and decode HS-SCCH Type3 in CELL_DCH state, so in order to avoid the UE suffering from DL data loss, Node B should switch the type of HS-SCCH simultaneously with UE. But it is hard for Node B to decide the switch time, no matter the switch time is the time when Node B successfully detects the UL synchronization or is the time when Node B successfully detects the UL data in the new RL, DL transmission interruption will happen, which is shown as the Red Block in figure 1.

In addition, the same problem will happen if HS-SCCH less operation is configured together with the RRC state transition from CELL_FACH to CELL_DCH. Although it is possible for the NW to configure MIMO or HS-SCCH less operation separately with RRC state transition, but from NW point of view, it may somewhat limit the corresponding configuration and need more resources to reconfigure later on., also it will slow down the DL rate boosting.
There are three possible solutions to achieve the seamless RRC state transition from enhanced CELL_FACH to CELL_DCH, as follows:
2.1 Solutions 1
A “HS-SCCH type switch time” could be applied in the state transition procedure to indicate the exact time when Node B and UE should switch from HS-SCCH Type 1 to HS-SCCH Type 2/3. For the UE, before the arriving of “HS-SCCH type switch time”, it should go on the DL reception as what have done in CELL_FACH state.
The “HS-SCCH type switch time” should be decided by RNC, it will be sent to Node B in the RL setup request message, and will be sent to UE in the RB reconfiguration message.

2.2 Solutions 2
Similar to the solution 1, a “HS-SCCH type switch time” will be introduced to indicate the exact time when Node B and UE should switch from HS-SCCH Type 1 to HS-SCCH Type 2/3, but the “HS-SCCH type switch time” is decided by Node B and is sent to UE by a HS-SCCH order.
For the Node B, when receiving the RL setup request message for a UE in CELL_FACH state, it should send a HS-SCCH order to the UE in which the "HS-SCCH type switch time" is carried, and then it will still use the old configuration (i.e. HS-SCCH Type 1) to schedule DL data to the UE. In order to improve the reliability, several HS-SCCH orders could be transmitted repeatedly.

2.3 Solutions 3
For the UE, this solution requires extra capability to do blind detection of the HS-SCCH types. The blind detection should be started by the UE after the complete of reconfiguration from 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 and continue 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.
Similar to the MIMO case, 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, three solutions to achieve the seamless state transition from enhanced CELL_FACH to CELL_DCH state were discussed, solution 1&2 are depend on the “HS-SCCH type switch time” which indicates the exact time when Node B and UE should switch from HS-SCCH Type 1 to HS-SCCH Type 2/3, solution 3 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 the way forward.
4
References
[1] TS 25.214 v8.2.0
[2] TS 25.321 v8.2.0
CELL_DCH state





CELL_DCH state











Finish


reconfiguration





RL setup


complete 





CELL_FACH state


state





Unknown


state





Finish


synchronization 





Node B state





UE state





Possible DL transmission interruption period














