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1. Introduction

RAN plenary has agreed on a work item for HS-DSCH serving cell change enhancements [1]. The effectiveness of the HS-DSCH serving cell change is limited by the reliability and delay of the procedure. In this paper, we introduce a method to help reduce this delay and improve the reliability.

2. Discussion

A typical HS-DSCH serving cell change procedure involves the following steps:

I. Reporting of the event 1A for the target cell

II. Addition of the target cell in the active set (ASU)

III. Reporting of the event 1D for the target cell

IV. Change of the HS-DSCH serving cell (RB reconfig)

It should be noted that the UE is made to undergo two RRC procedures: active set update and the RB reconfiguration. This involves a significant signalling delay since the RNC is the terminating node for the RRC procedures.

Moreover, the RB reconfiguration is undertaken after it is certain that the current cell is no longer the best cell.  Therefore, it is all the more probable that the RB reconfiguration procedure might result in a failure.

On the network side too, the same reconfigurations need to be applied to the Node-B. This is quite inefficient since both the source and the target cells might be controlled by the same Node-B.

It is possible to exclude the UE<->RNC signalling from the step IV above. This would require some changes in the step II above. We present the detailed scheme in the following paragraphs.
Proposed Scheme

It is possible to provide the UE and the Node-B with the HS-DSCH related information during the step II. This would preclude the need of involving the RNC in the step IV. However, this would also require the target Node-B to allocate the resources which might never be made use of (if the change of best cell does not take place).

This problem could be addressed in two complementary ways:

· The resources need not be allocated by the Node-B. Rather, the Node-B should only be required to pre-reserve the necessary resources (mainly the HS-SCCH codes).

· The duration during which the resources remain reserved could be reduced by configuring another measurement which is triggered when a non-serving cell “approaches” the best cell.

It is possible to reuse the event 1A to trigger an event when a cell in the active set becomes a candidate serving cell. This could be achieved by using a different value of R1a and possibly with W set to 0. The only small modification required would be the addition of a code point to the triggering condition for “the cells in the active set excluding the pre-configured cells and excluding the HS-DSCH serving cell.” Let us call this modified measurement event 1A*.

Currently the UE is required to monitor a single HS-SCCH set consisting of 4 HS-SCCHs. When a cell is deemed to be approaching the best cell and the event 1A* is reported, the RNC would provide the UE with the HS-DSCH related information. At this point in time, the UE shall be required to monitor the HS-SCCH sets from both the cells.

The requirement for the HS-SCCH reception could be relaxed a little (by restricting the Node-B scheduler as a compromise) if it is mandated that the first transmission on the target cell shall make use of only a specified HS-SCCH. This could be, for example, the very first HS-SCCH from the provided HS-SCCH set. Let us call this HS-SCCH the primary HS-SCCH and the rest of the HS-SCCHs the secondary HS-SCCHs.

On the change of best cell and reporting of the event 1D, the RNC shall command the target Node-B to start the transmission for this UE. However, no signalling parameters are required since the Node-B is already prepared for this (during the pre-reservation of the resources).

Node-B shall initiate the HS-DSCH transmission using the primary HS-SCCH. The acknowledgement for the HS-DSCH transmission using the primary HS-SCCH could be treated as an implicit confirmation that the UE has started listening to the target cell and has stopped monitoring the HS-SCCH set from the old cell.

Owing to the NACK-to-ACK error probability, Node-B could wait for the acknowledgement of N number of transmissions with primary HS-SCCH before it starts using the secondary HS-SCCHs. The value of N could in the range of 2-4. On its part, the UE shall be required to start monitoring the entire HS-SCCH set from the moment it receives the first transmission in the target cell.

The description above is captured in the Figure-1 below:
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Figure – 1: Enhanced HS-DSCH serving cell change procedure

3. Proposal

The steps involved could be listed as follows:

I. Reporting of the event 1A for the target cell

II. Addition of the target cell in the active set (ASU)

III. Reporting of the event 1A* for the target cell

IV. Pre-reservation of the resources in the target cell

V. Indication of the pre-reserved resources to the UE (modified RB reconfiguration)

VI. Reporting of the event 1D for the target cell

VII. RNC commands the involved Node-B(s) to stat/stop transmission

VIII. Autonomous change of the HS-DSCH serving cell (UE starts monitoring primary HS-SCCH)

We propose that RAN2 discusses this modified scheme for the HS-DSCH cell change procedure and takes a decision on its worthiness. Samsung would be happy to provide the necessary CRs if the way ahead indicated here is agreed.
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