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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 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.
The purpose of this contribution is to discuss possible improvements and how to merge them with the current procedure. Sections ‎2 through ‎5 below are identical to the corresponding sections in RAN2 contribution ‎[5] and are mainly for information to RAN1. Section ‎6 concerns the more RAN1 related issue of required control signaling for the enhanced procedure.
2 Principle for introducing improvements
In [2], simulation results were shown indicating call drop ratios of up to 8-9% for users moving at 120 km/h through a rural area. This indicates that there will be situations where improvement of the HS serving HS-DSCH cell change procedure would be required. At the same time, considering that such high speed users form a rather small part of the whole population, the current Rel-7 procedure is sufficient for the majority of cell changes. 
The work item description defines that “The amount of options as well as the impact on UE and network implementations should be minimized”.

With this background, we propose that enhancements introduced in Rel-8 shall build upon the current cell change procedure. This also ensures easy backwards compatibility with UEs of earlier releases. 
Proposal 1 (to RAN2): Rel-8 serving HS-DSCH cell change procedure should be based on the Rel-7 procedure, with enhancements to improve the performance in difficult situations.
3 Target cell re-pointing
In ‎[3], a proposal was given to increase the reliability of  the HS serving cell change command procedure by transmitting the cell change command over the target cell. In ‎[4], more alternatives for target cell re-pointing were presented. Though re-pointing over target is likely to increase robustness compared to source cell, there are some drawbacks connected as will be discussed in this chapter.
One specific drawback with ‎[3] concerns the need to preload UE and NodeBs with UE related information prior to the cell change. In the following bullets, we list some effects of this preloading:

· If the UE shall be able to receive and transmit data immediately after getting the cell change indication, the preloading should also include reservation of the E-DCH control channel E-AGCH from all cells in the active set. 

· The preloading will increase the size of the active set update message.
· As discussed in ‎[4], the preloading includes reserving a UE specific H-RNTI for each cell in the UEs 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 allocated per cell with low probability of false detection. While overbooking in active set is only required for users in CELL_DCH, it may limit the number of users in this state.
Other issues with ‎[3]: 
· UE must monitor HS-SCCH in both source and target cells.

· Target cell re-pointing works only for cell change to a cell in the active set. As seen from the simulation results in section ‎2, 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.

· Limits the freedom for network to only move user to reported best cell 1d.
In ‎[4], the drawbacks of preloading was addressed by utilizing Enhanced CELL_FACH in the target cell until the HS serving cell change procedure was completed. However, this brings other drawbacks, like requiring the UE to read HS-DSCH from two cells simultaneously and reading the HS configuration from BCCH.
As problems with the HSCC procedure is expected to occur only in specific cells of the network, we propose that target based re-pointing shall be a network configurable add-on to the current cell change procedure.  

Proposal 2 (to RAN2): Improvements to the current HS-DSCH Serving Cell Change procedure shall be introduced as a network configurable add-on for cells where call drops are detected.
4 Signalling of target cell re-pointing

In ‎[3], two alternatives for signalling the target cell re-pointing were presented: HS-SCCH and a new channel SCCCH. In our view, SCCCH based re-pointing offers no benefits compared to HS-SCCH, but some drawbacks (increased code resource usage).
Proposal 3 (to RAN2): Target cell re-pointing shall be performed on HS-SCCH
5 HS-DSCH Serving Cell Change improvement

Because of the drawbacks listed above for target cell re-pointing, our proposal is that improvements of the HS serving cell change procedure shall be based on source cell re-pointing, but allowing network configured target cell re-pointing in difficult situations. In this chapter, we present how target cell re-pointing could be merged with the current Rel-7 HS-DSCH Serving Cell Change procedure.
Proposed HS-DSCH Serving Cell Change procedure:
1. UE reports 1a

2. Network executes Active Set Update procedure 

· At this point, the network can decide whether the new cell shall be preloaded or not
· If the new cell fulfils certain criteria, the network can also decide to execute the combined procedure for HS-DSCH serving cell change and active set update

3. UE reports 1d

4. If reported 1d cell was preloaded

· UE starts monitoring HS-SCCH in both source and target cell

· The network can choose between the following in any preferred order to signal the HS-DSCH serving cell change to the UE
i. Transmit Transport/Physical Channel Reconfiguration over the source cell
ii. Schedule the UE on HS-SCCH in the target cell

5. If the reported 1d cell was not preloaded

· The network transmits Transport/Physical Channel Reconfiguration over the source cell to execute the HS-DSCH serving cell change
6. If UE receives Transport/Physical Channel Reconfiguration over source cell, the procedure is executed as in Rel-7
7. If UE detects its H-RNTI on HS-SCCH from reported 1d cell

· The UE stops receiving source cell and synchronizes to target cell using the preloaded configuration.
· When the UE has moved to the target cell, it completes the procedure by sending Transport/Physical Channel Reconfiguration complete to the RNC.

Specification wise, the above means that the preloading plus re-pointing indication on HS-SCCH replaces the physical/transport channel reconfiguration message of the HSCC procedure. This needs to be considered in 25.331.

Proposal 4 (to RAN2): Configuration of the HSCC procedure improvement is signalled to the UE in the Active Set Update procedure on cell level.
6 Need for uplink acknowledgement to target NodeB

In this section we discuss the need for an additional new acknowledgement from the UE to the target NodeB to acknowledge that the UE received the re-pointing over HS-SCCH and will move to the target cell. This would be in addition to the RRC complete message that is anyway needed to complete the RRC procedure.
We see two motivations for such an acknowledgement in addition to the existing RRC complete message to the RNC:

· User plane. So far, we have not seen the need to change the user plane for the HS cell change. However, if bi-casting over Iub is introduced as proposed in ‎[3], a fast indication to the target NodeB could be useful to inform the target NodeB when it can start transmission.
· HS-SCCH reliability. It could be beneficial to have a quick acknowledgement of the target cell re-pointing, so that the network can retransmit in case the UE misses the HS-SCCH.
In ‎[3], two alternatives for target cell acknowledgement were presented: either by sending CQI=31 or by changing the UL scrambling code. We note the following issues with the two proposals: 

· Robustness of the CQI 31 solution may not be sufficient. The CQI is transmitted on physical layer, without support for retransmissions. 
· A drawback with the UL scrambling code solution is that it requires extra NodeB processing in all cells in the active set to listen for the new scrambling code, while still receiving the old.

One alternative solution with high reliability and low complexity could be to send the acknowledgement over EUL. A MAC frame could be sent containing only the Scheduling Information (SI) field with a codeword not normally used. Since the MAC frame is protected by HARQ, high reliability is ensured. Also, the MAC frame is transmitted to all cells in the active set, so that robustness is ensured also during imbalance situations.
If a L1 solution is desired, yet another alternative could be to send one or several E-DPCCH subframes without an accompanying E-DPDCH transmission, or vice versa, to signal the acknowledgement. However, in this case the reliability would need to be evaluated.
7 Conclusion
We propose that RAN1 discusses the need and means for an HS cell change command acknowledgement to the target NodeB, as outlined in section ‎6.
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