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1 Introduction

HS-SCCH orders exist in HSPA as a fast L1/L2 control signaling complement to higher layer (RRC) signalling [1]. By using a special format of the HS-SCCH it is possible to convey orders to a UE without having to resort to slow higher layer signaling. Currently there are orders specified for (de)activation or triggering of the following features:

· UE DTX (de)activation (orders introduced in Rel-7)

· UE DRX (de)activation (orders introduced in Rel-7)

· HS-SCCH-less operation (de)activation (orders introduced in Rel-8)

· Enhanced serving cell change triggering (orders introduced in Rel-8)

· Secondary downlink carrier (de)activation in MC-HSDPA (orders introduced in Rel-8, Rel-9, Rel-10 and Rel-11)

· Secondary uplink carrier (de)activation in DC-HSUPA (orders introduced in Rel-9)

· Switching between UL transmit diversity activation states (orders introduced in Rel-11)

Many design issues on four branch MIMO were addressed during the previous meetings. It was proposed in few of our contributions that HS-SCCH orders can be used efficiently to for four branch MIMO [2] [3]. For example in pilot solution, feedback channel reporting type etc. In this contribution, we would like to summarize the areas where we can use HS-SCCH orders in four branch MIMO system. 

The main purpose of introducing these orders is striving for a well-performing solution while at the same time trying to re-use existing solutions.
2 Structure for HS-SCCH Orders 
In RAN1#69, it was agreed to use a new HS-SCCH structure for four branch MIMO. The existing HS-SCCH Type 3 structure is extended to accommodate additional PCI bits, jointly encode modulation and rank information bits. Since the structure of HS-SCCH is changed we expect the HS-SCCH order structure should also change. We recommend padding zeros for the additional bits. i.e. the additional modulation and precoding weight information bits are set to 0.
· xccs,1, xccs,2, …, xccs,7, xms,1, xms,2, xms,3, xms,4, xms,5, xpwipb,1, xpwipb,2, xpwipb,3, xpwipb,4 shall be set to ‘11100000000000’

Proposal 1: We recommend padding zeros for the additional bits of modulation/Rank information and precoding weights

The following information is transmitted by means of the HS-SCCH order physical channel. 

- 
Extended order type (2bits)






xeodt,1, xeodt,2
-
Order type (3 bits):








xodt,1, xodt,2, xodt,3
-
Order (3 bits):









xord,1, xord,2, xord,3

-
UE identity (16 bits):







xue,1, xue,2, …, xue,16

Proposal 2:  We recommend using the existing structure for order type and extender order type. 

3 HS-SCCH Orders in Pilot Solution
As mentioned in [2], we need two additional demodulation pilots for four branch MIMO systems. Simulation results were shown that these additional pilots may not be beneficial in all scenarios. Hence we propose Node B can enable these pilots when needed. For example, when the users are close to the base station. This information can be conveyed to the UE using HS-SCCH orders.  Hence we recommend using:
1. One HS-SCCH order to signal the UE that additional pilots are enabled.

2. One HS-SCCH order to signal the UE that additional pilots are disabled.

Proposal 3: HS-SCCH order to signal the UE about enabling additional demodulation pilots
Proposal 4: HS-SCCH order to signal the UE about disabling additional demodulation pilots
4 HS-SCCH Orders for CQI Reporting Type

For Release 7 MIMO, two types of CQI reporting were defined. In Type A UE reports the rank based on channel conditions, while Type B report consists of CQI based on only single stream transmission. We expect the similar structure is preserved for four branch MIMO. We recommend Type A can report rank based on channel conditions, while Type B can be configured by Node B. This is done using HS-SCCH orders. By using this scheme Node B scheduler can get the CQI corresponds to its preferred rank information hence efficient usage of resources. Moreover, by using this scheme, the base station scheduler can calibrate its CQI mapping algorithm.
Hence we need 4 HS-SCCH orders

1. HS-SCCH order to configure UE to report rank 4 only CQI
2. HS-SCCH order to configure UE to report rank 3 only CQI
3. HS-SCCH order to configure UE to report rank 2 only CQI
4. HS-SCCH order to configure UE to report rank 1 only or go to default reporting (which is rank 1)

Proposal 5:  HS-SCCH order to configure UE to report rank 4 only CQI
Proposal 6: HS-SCCH order to configure UE to report rank 3 only CQI
Proposal 7: HS-SCCH order to configure UE to report rank 2 only CQI
Proposal 8: HS-SCCH order to configure UE to report rank 1 only CQI or default reporting.
5 Summary and conclusions

HS-SCCH orders exist in HSPA as a fast L1/L2 control signaling complement to higher layer (RRC) signaling. In this contribution, we propose  HS-SCCH order structure for four branch MIMO system. HS-SCCH orders are recommended for pilot solution and CQI reporting types. Summary of our proposals are: 
Proposal 1: We recommend padding zeros for the additional bits of modulation/Rank information and precoding weights
Proposal 2:  We recommend using the existing structure for order type and extender order type
Proposal 3: HS-SCCH order to signal the UE about enabling additional demodulation pilots

Proposal 4: HS-SCCH order to signal the UE about disabling additional demodulation pilots

Proposal 5:  HS-SCCH order to configure UE to report rank 4 only CQI

Proposal 6: HS-SCCH order to configure UE to report rank 3 only CQI

Proposal 7: HS-SCCH order to configure UE to report rank 2 only CQI

Proposal 8: HS-SCCH order to configure UE to report rank 1 only CQI or default reporting.
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