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1
Introduction
In this contribution, we present a proposal for enhancing the existing HS-DSCH serving cell change procedure.
2 
Proposal for Enhancing HS-DSCH Serving Cell Change Procedure
In our proposed enhanced procedure, an HS-SCCH order from the target cell is used for indicating serving cell change to the UE. In this proposal, for a short period of time, the UE has to monitor one HS-SCCH from the target cell while still decoding data from the source cell. 

The call flow for the proposed procedure is shown in Figure 1 and described below:

1) The UE sends an Event 1A and receives all serving cell related information (such as Serving HS-DSCH Cell Information, E-DCH Reconfiguration Information) in the Active Set Update (ASU) message, for each cell being added to the active set. This information also includes the HS-SCCH channelization code that the UE has to monitor if a cell in the active set became the target cell in the serving cell change procedure. The RNC also pre-configures the new cell being added to the Active Set.

2) After sending Event 1D, the UE starts to monitor HS-SCCH (on the channelization code indicated in the ASU message) from the target cell, while still decoding data from the source cell (this helps to minimize interruptions in voice traffic).

3) On receiving Event 1D, RNC instructs the target cell to indicate change of serving cell to the UE. RNC also starts to bicast data to source as well as target cell. This minimizes data interruption for real-time services such as voice.

4) The target cell starts sending HS-SCCH orders to the UE.

5) On receiving indication of serving cell change from the target cell through an HS-SCCH order, UE reconfigures and then acknowledges reception of HS-SCCH order by sending CQI 31 or changing its uplink scrambling code. This uplink acknowledgement is detected by target cell (if change of uplink scrambling code is used as acknowledgement, then acknowledgement is detected also by source cell and other cells in the active set). The target cell can now start serving the UE.
6) The target cell informs the RNC of the successful change in serving cell. On receiving this, RNC stops bicasting








Figure 1: Call Flow of Enhanced Serving Cell Change Proposal
As shown in Figure 1, the UE can use either of these two means to acknowledge reception of serving cell change:

· The UE indicates acknowledgment of the serving cell change by changing its uplink scrambling code; this is detected by both source as well as target cells (as well as other cells in the Active Set). Node Bs in the UE’s active set need to monitor and compare energy on two uplink scrambling codes for a short period of time.

Note that change in uplink scrambling code is already used in the Fast Reconfiguration procedure to allow NodeBs to detect that the UE has reconfigured after receiving the radio bearer setup message; this allows faster radio bearer setup [1]. Support for Fast Reconfiguration is defined in the Iub specification 25.433 [2]. 

To allow uplink scrambling code change to be used as an acknowledgment of reception of serving cell change, the UE needs to be given two uplink scrambling codes during the RRC Connection Setup procedure. The UE can then toggle between these two scrambling codes at each serving cell change. The RNC would also need to inform the NodeBs of the two scrambling codes used by the UE.

· The UE sends CQI 31 (which is an unused value of CQI) on the uplink to acknowledge receiving the serving cell change indication. When configured to do MIMO, the UE reports Type A and Type B CQIs. Type A values range from 0 to 255, while Type B ranges from 0 to 30. Thus, when configured to do MIMO, Type B CQI would need to be used for indicating CQI 31. 

Under severe link imbalance scenarios (i.e., weak uplink on the Target Cell), a number of CQI 31s may need to be sent to increase reliability of reception. Thus, the UE may also send an “SCC Complete” RRC message in addition to CQI 31. This message is selection/soft combined and will help under severe link imbalance scenarios.

Thus, under severe link imbalance scenarios, the SCC Complete RRC message provides robustness of signalling. Under most regular scenarios, the CQI 31 signalling allows a quick way to complete serving cell change signalling.

4
Conclusions
We presented a proposal for enhancing the HS-DSCH serving cell change procedure. The proposal relies on indicating serving cell change to the UE using HS-SCCH orders from the target cell. Two options were proposed for the UE to acknowledge reception of serving cell change indication: changing its uplink scrambling code or sending CQI 31.
We propose that:

Proposal 1: When a cell is added to the active set, the UE as well as the cell being added to the active set are pre-configured with serving cell information.
Proposal 2: On sending Event 1D, the UE monitors a given HS-SCCH code on the target cell, while still decoding data from the source cell. The target cell sends an HS-SCCH order to the UE to indicate serving cell change.
Proposal 3: On receiving HS-SCCH order indicating serving cell change, the UE acknowledges this on the uplink by either sending CQI 31 or changing its uplink scrambling code.
Proposal 4: The UE also sends an RRC message to the RNC to acknowledge that serving cell change command has been received.
5
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