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1  Introduction
The work assumption of Rel-8 DC-HSDPA is that the dual cell operation is restricted not to operating with MIMO. Therefore, a Rel-8 UE with capability of MIMO and DC can only operate in dual cell mode or MIMO mode. Currently the operating mode selection and switch of dual cell and MIMO can be done by RNC through RRC signaling. However, RNC doesn’t have enough information to make the decision. In this contribution, it discusses the way forward to improve operating mode switch of MIMO and dual cell.
2 
Discussion
MIMO technology offers significant increases in data throughput without additional bandwidth, code resource or transmits power. It achieves this by spatial multiplexing .However, spatial multiplexing is a very powerful technique for increasing channel capacity only at higher SNR, In bad channel quality, the interference between the streams will bring negative gain, therefore MIMO is expected to be configured when channel quality is good while code or power resource is limited.
Dual cell technology offers significant increases in data throughput by diversity in 10 MHz bandwidth. The gain of dual cell technology is not sensitive to the position as well as the channel quality. However, with the increasing of user number increasing in sector, the diversity gain will be decreased correspondingly. Therefore dual cell is expected to be configured when user number is relative few and code and power resource is enough regardless of channel quality.
Form the analysis above, the operating mode selection and switch of MIMO and dual cell are affected by the following factors:
· The number of the users in sector

· Channel quality of current user

· Remaining HSDPA power  

· Available code resource
Among these factors, the RNC can only acquire the number of users directly, while other factors are hold in the Node B. Therefore RNC has not enough information to selection appropriate configuration. Two ways forward to improve the operating mode switch can be seen as following:
· One is that the RNC informs the Node B that the UE has the capability of both MIMO and Dual-Cell, while Node B estimates the factors such as CQI, available code resource etc and recommends appropriate configuration to the RNC, and then the RNC makes the switch; 
· Another is that Node B reports these factors affecting the mode switch periodically to the RNC, and then the RNC estimates these factors and makes the switch.
In the following section, these two operating mode switch methods will be discussed:
2.1 Method1: operating mode switch estimated in the Node B 
When a call is established, the RNC performs the initial mode selection and setup the call in appropriate MIMO or Dual-Cell configuration. In this procedure, the RNC informs the Node B whether the UE has the capability of both MIMO and Dual-Cell. The Node B can estimate periodically that if the current operating mode is suitable during the call, since all of the factors affecting the operating mode switch are available in Node B. If current operation mode is not suitable for the UE, the Node B initiates a Radio Link Parameter Update Indication procedure to notify the RNC. After receives the notification, the RNC can make the operating mode switch according the recommended operating mode by the Node B. 
in this method, the impacts to specification is to add a recommended operating mode in Radio Link Parameter Update Indication procedure and add a assistant capability indicator in Radio Link Setup Procedure to indicate if a UE has the capability of both MIMO and Dual-Cell while has not the capability of Dual-Cell with MIMO.
2.2 Method2: operating mode switch estimated in the RNC
In this method, the RNC can only directly acquire the number of the users in sector among all of the factors affecting the operating mode switch. Among other factors, the RNC can acquire the channel quality by periodical measurement report for CPICH Ec/N0 or SIR from the UE. However, it will consume the wireless resource to periodically report this measurement. So it is more reasonable to introduce a new type of dedicated measurement on Iub/Iur if the RNC needs to acquire the channel quality of the UE. Similar common measurements for remaining HSDPA power and available code resource are also needed to be introduced to assistant the operating mode switch of RNC.  
2.3 Method1 vs. Method2

In method2 several types of dedicated and common measurements need to be introduced on Iub/Iur, furthermore these measurement results need to be report to RNC periodically. This will cause big signaling load to report these factors corresponding to the operating mode switch. While in method1 only a capability indicator is needed to be sent to Node B when radio link setting up and a recommendation indication to switch operate mode is sent to RNC in appropriate time. Therefore, considering from both specification impact and singling load, we prefer method1.
Proposal 1: Node B estimates the appropriate operating mode of MIMO or Dual-Cell for the UE with the capability of Dual-Cell and MIMO and without the capability of Dual-Cell with MIMO then indicates the operating mode to RNC.
3 Conclusion
It is proposed RAN3 to agree the following proposal:
Proposal 1: Node B estimates the appropriate operating mode of MIMO or Dual-Cell for the UE with the capability of Dual-Cell and MIMO and without the capability of Dual-Cell with MIMO then indicates the operating mode to RNC






















