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1 Introduction
At RAN#39, a RAN2 work item ‎[1] for Rel-8 has was started to identify and specify necessary enhancements to the HS-DSCH Serving Cell Change (HSCC) procedure, focusing on necessary modifications to the:

· Radio protocol procedures and structures
· Iub/Iur protocols

· UE, Base station and RRM performance requirements 
The amount of options as well as the impact on UE and network implementations should be minimized.
2 Discussion
In this contribution, we present a more detailed version of the HSCC enhancement we presented as alternative 1 in ‎[2]. An overview of the synchronized procedure is given in Figure 1. We also present an unsynchronized version of the procedure in Figure 2, in which the UE moves to the target cell immediately upon receiving the HSCC command. 
We propose that the new HSCC re-pointing by HS-SCCH from the target cell is added on top of the current procedure of transmitting the HSCC command from the source cell. This simplifies specification, and also ensures that the improved cell change performance can only be better than the old one. 
Proposal 1: The target based HS-SCCH order is added on top of the current HSCC procedure signalled from the source cell.
In ‎[3], link performance of the HS-SCCH order was presented. The results showed 0% false detection rate, which is a very good property since it will mean UEs will not falsely detect a cell change order from the network side, which could lead to a call drop. Also miss detection properties were good, and can be further improved by repeating the HS-SCCH order from the target. Combining the low false alarm probability with our proposal 1 to base the improvement on the current procedure, we conclude that an L1/L2 acknowledgement from the UE to the target cell is not needed to acknowledge the HS-SCCH order to improve cell change reliability.

Proposal 2: No L1/L2 ACK is needed to acknowledge the HS-SCCH cell change order from target cell.
When the UE has requested the HSCC by transmitting the measurement report, it should start monitoring one HS-SCCH from the target cell, while still receiving up to four HS-SCCH from the source cell.
Proposal 3: The UE shall be able to monitor one HS-SCCH from the target cell in addition to the four HS-SCCH from the source cell.
As for the current HSCC procedure, both synchronized and unsynchronized cell change procedure is supported. The network decides which version by including (synchronized) or not including (unsynchronized) the Activation Time Offset in the Active Set Update procedure.
Proposal 4: Both synchronized and unsynchronized procedures are supported. The network decides by including or not including Activation Time Offset in the Active Set Update procedure.
The format of the HS-SCCH order from the target cell needs also to be determined. In our view, in principle any of the existing HS-SCCH orders listed in 25.212 could be used, since these are normally received from the source cell, and can thus be assigned a new meaning when coming from the target cell. The following benefits can be identified by re-using and existing HS-SCCH order:

1. No unnecessary waste of reserved codewords (which we may want to use for other purposes)
2. No need to change 25.212

3. Might already be implemented and verified to some extent
Our proposal is to use the HS-SCCH order for DRX de-activation, since even if it in some error condition is executed by the UE, it will be least harmful.
Proposal 5: The HS-SCCH order from the target cell should have the format of the HS-SCCH order for DRX de-activation.
2.1 Synchronized cell change procedure
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Figure 1: Proposed synchronized HS-DSCH serving cell change procedure
Description of the steps of proposed synchronized procedure depicted in Figure 1:
1. The procedure starts with the Active Set Update procedure in which the new cell is added to the active set. At this point, the network decides whether it wants to preload the new cell with necessary HS configuration to allow a fast cell change, or not. For the synchronized procedure, the network also signals an Activation Time Offset in the Active Set Update message. The Activation Time Offset requires a new Information Element, and is defined as the number of radio frames between the current CFN and the activation time CFN. The network dimensions the Activation Time Offset to cover the transmission of the measurement report and the reconfiguration of the NodeBs.
2. When the 1d event is triggered in the UE, it sends a measurement report 1d, including the activation time CFN, indicating when it will move to the target cell. The activation time is calculated in the UE based on the Activation Time Offset signalled from RNC at Active Set Update. Once the measurement report 1d is transmitted, the UE starts monitoring one HS-SCCH from the target cell, while still receiving four HS-SCCH in the source cell.
3. If the network decides to proceed with the HSCC, it reconfigures source and target cells and informs the activation time in the RL reconfiguration commit message. 
4. The target NodeB then sends HS-SCCH order to the UE to confirm that the UE is allowed to move to the target cell at the chosen CFN. Depending on the network implementation, the HS-SCCH order can be repeated to increase reliability. 
5. To further improve the reliability, the network also transmits the RRC message containing the HSCC command over the source cell.
6. At the activation time, the RNC redirects the user plane flow from the source to the target NodeB, in the case of inter NodeB cell change. At the same time, the UE moves to the target cell and starts to read the HS-SCCH. 
7. The UE completes the procedure by transmitting the HSCC complete message, e.g. physical channel reconfiguration complete.
2.2 Unsynchronized cell change procedure
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Figure 2: Proposed unsynchronized HS-DSCH serving cell change procedure
The unsynchronized procedure is similar to the synchronized one, except that the UE moves to the target cell immediately after receiving the cell change order either by target based HS-SCCH or RRC message from source cell. The network controls the use of synchronized or unsynchronized cell change at Bearer Establishment or Active Set Update by either including or not including the activation time offset.

Description of the steps of proposed unsynchronized procedure depicted in Figure 2:

1. The procedure starts with the Active Set Update procedure in which the new cell is added to the active set. At this point, the network decides whether it wants to preload the new cell with necessary HS configuration to allow a fast cell change, or not. 

2. When the 1d event is triggered in the UE, it sends a measurement report 1d. Once the measurement report 1d is transmitted, the UE starts monitoring one HS-SCCH from the target cell, while still receiving four HS-SCCH in the source cell.

3. If the network decides to proceed with the HSCC, it reconfigures source and target cells with the RL reconfiguration commit message. 

4. The target NodeB then sends HS-SCCH order to the UE to confirm that the UE is allowed to move to the target cell. Depending on the network implementation, the HS-SCCH order can be repeated to increase reliability.

5. To further improve the reliability, the network also transmits the RRC message containing the HSCC command over the source cell.

6. Once the UE has received either the HS-SCCH order from target cell or the RRC message containing the HSCC command from the source cell, it moves to the target cell and starts to read the HS-SCCH. 

7. The UE completes the procedure by transmitting the HSCC complete message, e.g. Physical channel reconfiguration complete.

Conclusion
It is proposed to discuss and agree on the proposed updated HSCC procedure presented in this contribution. A draft stage 2 CR for 25.308 is also provided in ‎[4].
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