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1          Introduction

In 4C-HSDPA, the primary carrier cannot be switched off and is essential to the 4C-HSDPA reception.  Hence, it is important that the primary carrier is in good radio condition.  One of the ways to achieve this is to use the optimal carrier among the 4 or 3 possible carriers as the primary carrier.  This is enabled by allowing a change in frequency carrier of the primary carrier.
2          Discussion
In 4C-HSDPA, there are up to 3 other frequency carriers that can be used to provide redundancies for the primary carrier.  Therefore, as in DC-HSDPA, it is proposed that the primary carrier is allowed to be changed (e.g. via RAB reconfiguration) in 4C-HSDPA for each individual UE.

Proposal 1: The network shall be able to change the primary carrier to any of the configured frequency carriers for each UE.
In previous RAN1 meeting, it was agreed that a single HS-SCCH order is used for all permitted multiple simultaneous activation/deactivations [1].  Since the primary carrier cannot be deactivated, it is proposed that the HS-SCCH order for activation/deactivation of secondary carriers comes only from the primary carrier.  Furthermore, a deactivated secondary carrier cannot activate itself via a HS-SCCH order from itself.

Proposal 2: The HS-SCCH orders for activation/deactivation of carriers are sent only on the primary carrier. 

The ability to change the primary carrier is useful (among many other cases) in load balancing and in avoiding a possible Radio Link Failure (RLF).  For example, the primary carrier may be overloaded and given that it cannot be deactivated, the network is able to lighten some of this load by changing some of the UEs’ primary carrier to another frequency.  
RLF is very costly since the throughput reduction from 4 HSDPA to that of Cell_FACH is significant.  RLF is only monitored on the primary carrier and is declared when the primary carrier fails even though there are 3 other carriers that are able to support the call. 
In both of these examples, a fast primary carrier change will be extremely beneficial.  Fast primary carrier change can be performed using HS-SCCH orders.  However, to avoid additional HS-SCCH orders, the existing (or currently being defined) activation/deactivation HS-SCCH order can be reused.  Here, if an activation/deactivation HS-SCCH order comes from a secondary cell, the UE shall interpret this as a change of primary carrier to the frequency carrier that carries this HS-SCCH order.  The NB can inform the network of the change in primary carrier when it receives the UE’s ACK thereby relieving the UE from having to signal to the RNC.  This method has the following benefits:
· Allow a fast primary cell change

· No additional HS-SCCH order needs to be defined

· Existing (currently being defined) activation/deactivation HS-SCCH order can be reused without any modification

· When a change in primary carrier is required (e.g. due to possible RLF), it is likely that the current primary carrier is in a poor radio condition.  Hence an order coming from the secondary carrier will have a higher chance of reaching the UE since it is likely that this secondary carrier is selected based on its better radio condition

· The HS-SCCH order can also be used to activate/deactivate other carriers.  For example in the case of RLF, this order can be also used to deactivate the previous primary carrier
· The UE can instantly operate on its new primary carrier.

However, using this method would require the UE to be pre-configured to use any of the frequency carriers as the primary carrier. 

Proposal 3: A fast primary carrier change is indicated using an activation/deactivation HS-SCCH order from a secondary cell.  The frequency carrier that carries this secondary cell shall be the new primary carrier.
Proposal 4: The NB shall inform the network of the change in primary carrier once it receives an ACK to the HS-SCCH order from the UE

Proposal 5: It shall be possible to configure the UE to use any of its configured carriers as the primary carrier.

3          Conclusion

This T-doc highlighted he benefits of a fast primary carrier change and proposes the following:
Proposal 1: The network shall be able to change the primary carrier to any of the configured frequency carriers for each UE.

Proposal 2: The HS-SCCH order for activation/deactivation of secondary carriers is sent only from the primary carrier. 

Proposal 3: A fast primary carrier change is indicated using an activation/deactivation HS-SCCH order from a secondary cell.  The frequency carrier that carries this secondary cell shall be the new primary carrier.
Proposal 4: The NB shall inform the network of the change in primary carrier once it receives an ACK to the HS-SCCH order from the UE

Proposal 5: It shall be possible to configure the UE to use any of its configured carriers as the primary carrier.
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