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1          Introduction

In multi-carrier HSDPA (e.g. DC-HSDPA, 4C-HSDPA & 8C-HSDPA), secondary carriers can be activated/deactivated using HS-SCCH orders.  This provides the benefit of fast configuration of the secondary carriers.  This contribution discusses the use of HS-SCCH order for activation/deactivation of secondary cells.

2         Discussion
HS-SCCH order for activation/deactivation of cell in a multi-cell HSDPA operation allows the NB to make fast reconfiguration on the UE’s operation.  This enables the NB to react quickly to changes to the cell loading and radio condition of the UE.  This also enables the NB to deactivate cells (carriers) at the UE to conserve battery power.  These benefits are desirable for multi-flow transmission.
Proposal 1: Introduce HS-SCCH order for activation/deactivation of cell in multi-flow operation

In multi-carrier operation, any of the cells (i.e. primary and secondary carriers) can send an order to activate/deactivate a HSDPA cell.  A change to the number of HSDPA cells affects the HS-DPCCH format.  In multi-carrier HSDPA operation, only the cell with the primary carrier receives the HS-DPCCH and the procedure needs to ensure that the UE and the primary cell are in sync on the number of activated cells.  However in multi-flow operation, more than one cell may need to receive the HS-DPCCH and the UE needs to be in sync with more than one cell.  Furthermore, the secondary cell needs to be aware that it has been deactivated (or activated) especially if the order comes from the primary cell.
For intra-NB multi-flow operation, the cells are located within the same NB.  Hence synchronisation on the activation/deactivation status of the cells can be easily managed within the NB.

For inter-NB multi-flow operation, the cells are located at different NB.  An order sent by one cell needs to be known at the other cell.  In [1] it is suggested that the NB executing the order can inform the other NB that is participating in multi-flow transmission to the same UE, via RNC.  This is similar to the activation/deactivation for DC-HSUPA where the serving cell informs the non-serving cell of the activation/deactivation status of the uplink secondary carrier.  The delay in informing the non-serving in DC-HSUPA causes these non-serving cells to continuously transmit TPC/E-RGCH packets and they may waste resource keeping their receiver open for demodulation purpose.  However, unlike DC-HSUPA, the secondary cell in multi-flow operation transmits HSDPA packets which are usually sent at higher power that TPC/E-RGCH packets and this introduces high interferences.  Furthermore, these HSDPA resources rather than being transmitted to a UE that has deactivated the cell, it can be used for other UEs.  Hence, there the activation/deactivation status needs to be known faster than that in DC-HSUPA.  The following are some suggestions for further discussion:

1. The NB informs the RNC prior to executing the order and in this way informs the other NB

2. The UE informs the other NB via an uplink channel (e.g. at Layer 1/MAC)

Proposal 2: Discuss methods to reduce the delay in informing the activation/deactivation status of a cell in multi-flow transmission from one NB to another NB.

3
Conclusion
This contribution discusses HS-SCCH orders for activation/deactivation of HSDPA cell in multi-flow transmission.  The following are proposed:
Proposal 1: Introduce HS-SCCH order for activation/deactivation of cell in multi-flow operation.
Proposal 2: Discuss methods to reduce the delay in informing the activation/deactivation status of a cell in multi-flow transmission from one NB to another NB.
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