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1 Introduction
RAN#46 initiated a work item on 4-carrier HSDPA operation [1]. The foreseen protocol aspects are outlined in [2].

In this contribution we propose a set of HS-SCCH orders for (de)activation of up to 3 secondary downlink carriers. (HS-SCCH orders are commands sent to the UE using the HS-SCCH. No HS-PDSCH is associated with HS-SCCH orders.)
The proposal is future-proof in the sense that it can also easily accommodate orders for (de)activation of up to 3 corresponding secondary uplink carriers if this would be desired in a future release.

The proposed HS-SCCH order structure is in line with the orders related to Rel-8 DC-HSDPA but slightly different compared to the orders related to Rel-9 DC-HSUPA. If this is seen as undesired, we propose to change the Rel-9 DC-HSUPA orders in accordance with the proposal described in this contribution.

2 Discussion
An HS-SCCH order to a UE consist of a 3-bit order type and a 3-bit order.
Only 2 order types (out of 8 possible order types) have been specified so far in [3]:

· Order type 000 is used for CPC-related orders.

· Order type 001 is used for DC-HSPA related orders.

The 3 order bits for order type 001 (DC-HSPA related orders) are defined in [3] as follows:

· Bit 0 is used for (de)activation of the secondary downlink carrier
· Bit 1 is used for (de)activation of the secondary uplink carrier

· Bit 2 is unused (reserved)

· The combination of bits 0 and 1 that would correspond to deactivation of the secondary downlink carrier and activation of the secondary uplink carrier is also unused (reserved) since an uplink carrier is not allowed to exist without a corresponding downlink carrier.
The currently specified HS-SCCH orders are illustrated in Figure 1.

In order to support (de)activation of up to 3 secondary downlink carriers and up to 3 corresponding secondary uplink carriers, we propose a straightforward extension resulting in the following order types:
· Order type 000 is still used for CPC-related orders (no change).

· Order type 001 is now used for MC-HSDPA related orders.
· Order type 010 is now used for MC-HSUPA related orders.

The 3 order bits for order type 001 (MC-HSDPA related orders) will now be defined as follows:
· Bit 0 is used for (de)activation of the 1st secondary downlink carrier (no change).

· Bit 1 is used for (de)activation of the 2nd secondary downlink carrier.

· Bit 2 is used for (de)activation of the 3rd secondary downlink carrier.

· If a downlink carrier is deactivated, its corresponding uplink carrier will also become deactivated unless it is already in deactivated state.

And the 3 order bits for order type 010 (MC-HSUPA related orders) will be defined as follows:

· Bit 0 is used for (de)activation of the 1st secondary uplink carrier.

· Bit 1 is used for (de)activation of the 2nd secondary uplink carrier.

· Bit 2 is used for (de)activation of the 3rd secondary uplink carrier.

· If an uplink carrier is activated, its corresponding downlink carrier will also become activated unless it is already in activated state.
The proposed HS-SCCH orders are illustrated in Figure 2.

It can be seen that the proposed solution is backwards compatible with all existing HS-SCCH orders except for the order bit introduced in Rel-9 DC-HSUPA. In principle, it is not a problem that the bit mappings for the HS-SCCH orders are different depending on whether the UE is configured with 4C-HSDPA or not, but in order to simplify the specification (and implementation and verification) a bit, the proposed solution can be introduced already in Rel-9. It would only affect the Rel-9 DC-HSUPA related order bit.
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Figure 1: HS-SCCH orders specified in [3]
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Figure 2: Proposed HS-SCCH orders
3 Conclusions

A set of HS-SCCH orders for (de)activation of up to 3 secondary downlink carriers and up to 3 corresponding secondary uplink carriers has been described.
Proposal 1: We propose to adopt these orders for 4C-HSDPA.

Proposal 2: We propose to modify the orders for Rel-9 DC-HSUPA in line with the described proposal. We would be happy to provide the necessary Rel-9 CR.
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