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1 Introduction
In RAN1, a study item ‎[1] has been started with the following objectives:

1. Evaluate HS-PDSCH serving cell change reliability in the context of real time service transmission over HS-PDSCH (e.g. CS over HS or VoIP); in particular perform an evaluation of the procedure success rate.

2. Make a determination on the need for HS-PDSCH serving cell change enhancements.

3. Identify and recommend enhancement technique(s) (in case a need is identified).

Simulation results in ‎[2] and ‎[3] presented in RAN1#51bis have shown increased call drop rates for HS serving cell change for UEs moving at high speed. Simulation results in ‎[4] indicate that the HS cell change performance is sufficient at low speeds. Thus, there is an indication of potential problems for HS serving cell change for UEs moving at high speed with SRB mapped on HS-DSCH. 
The purpose of this contribution is to trigger a discussion on possible solutions for improving the HS serving cell change procedure. If a standard change is introduced, the aim shall be a robust solution with reasonable complexity. Network control of the procedure should be maintained. Any changes introduced should come with minimum drawbacks and their usage should be network configured.
2 Discussion
2.1 Solution A
In ‎[5], a solution is described in which the handover procedure is improved by transmitting the re-pointing command in the target cell. This is made possible by pre-loading UE and NodeBs in the active set with HS related configuration information. When the UE has transmitted the 1d measurement report, it starts to monitor HS-SCCH from both source and target cell in parallel. If the UE is scheduled in the target cell, it shall interpret this as an implicit cell change command, and change configuration to that of the target cell. This includes also the UL, so that it starts to measure and report CQI to the target cell, and also adjusts the timing of the HS-DPCCH to the target cell. 

Benefits of solution A:

· Reliability is increased by transmitting HS cell change command from target cell

· The current HS serving cell change procedure remains intact to a large extent (triggered by measurement, controlled by network)

· Potential transmission power savings during Node-B re-pointing procedures (claimed in ‎[5]).

Drawbacks of solution A:

· UE must monitor HS-SCCH in both source and target cells.

· When a cell is added to the UE HSDPA active set, both and the UE and corresponding NodeB need to be pre-configured with the HS related information. This includes reserving a UE specific H-RNTI for the UE in all cells of the active set. With Enhanced CELL_FACH, also users in CELL_FACH and CELL_PCH may have an H–RNTI allocated. In total ~2000 H-RNTIs can be reliably be allocated per cell with low probability of false detection, so this could become a limiting factor. 
One alternative could be to use a common H-RNTI for the HS-SCCH and include the UE specific id in an HS-SCCH order. Details of this require further study.

· It only works for cell change to a cell in the active set. There are indications that the combined procedure for active set update and HS serving cell change brings a considerable reduction in call drop ratio, indicating that a direct cell change to cells outside the active set is important to reduce drop rates.
· In fast fading environment, the target cell may not always be the best cell for transmitting the cell change command.
2.2 Solution B
In this solution, the drawback of having to reserve H-RNTIs in each cell of the active set is removed by sending the entire HS serving cell change command in the target cell on a common channel with known configuration.

If the UE and NodeB are Enhanced CELL_FACH capable, then a common H-RNTI on HS-SCCH is used to trigger the UE to read the HS-DSCH, where the HS serving cell change command is transmitted. UE identification is handled by the U-RNTI in the RRC message. The common H-RNTI could be the same as for CCCH, or a specific H-RNTI used exclusively for HS cell change commands. The HS related configuration for reading Enhanced CELL_FACH in the target cell can be broadcasted on BCCH, or preconfigured with RRC.
If the UE and NodeB are not Enhanced CELL_FACH capable, then normal CCCH on FACH is used to deliver the HS serving cell change command to the UE in the target cell. The S-CCPCH configuration can be broadcasted on the BCCH, or preconfigured with RRC. 
Benefits of solution B:

· No need to reserve UE specific H-RNTI in all cells in active set

· Solution works also for cells outside the active set

Drawbacks of solution B:

· UE must monitor HS-SCCH in both source and target cells, or S-CCPCH in the case FACH transmission is used.
· To be able to receive the HS serving cell change command in the target cell, the UE must receive this configuration either over BCCH or by dedicated signaling on RRC prior to the cell change occurs.
· Error probability is increased as the UE must decode both HS-SCCH and HS-DSCH in target cell, or receive the S-CCPCH in case of FACH transmission. HS-DSCH transmission has to be completed without HARQ, like for CCCH.
2.3 Solution C

Robustness of the above solutions can be improved by letting the RNC transmit the cell change command in both source and target cell. Transmission over the source cell can utilize HARQ as normal based on ACK/NACK and CQI reported from the UE on HS-DPCCH, whereas the transmission over the target cell can use the solution B. 
There are different options for the timing of the transmission in the target cell. To achieve minimum handover delay, both can be transmitted simultaneously. To simplify UE implementation, it could be preferable that the target cell transmission is performed after source cell transmission.
Benefits of solution C:

· Increased robustness by transmitting the command in both source and target cell

· Transmission in target cell can be switched off in cells where call drops are not a problem

· No need to reserve UE specific H-RNTI in all cells in active set

· Solution works also for cells outside the active set

Drawbacks of solution C:

· UE must monitor HS-SCCH in both source and target cells, or S-CCPCH in the case FACH transmission is used.
· To be able to receive the HS serving cell change command in the target cell, the UE must receive this configuration either over BCCH or by dedicated signaling on RRC prior to the cell change occurs.

· The reliability of the HS serving cell change command transmission in the target cell needs further study.
3 Conclusion
Possible enhancements of the cell change procedure have been presented in this contribution. It is proposed to discuss the pros and cons of the different solutions in this paper.
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