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1 Introduction

MIMO technique for 1.28Mcps TDD system has been discussed intensively in RAN WG1. The link level and system level simulation results have been proposed to show that MIMO provides a significant increase of peak data rates, as well as improved high-rate availability [1][2][3]. Then at RAN1 #53 the conclusion is reached that the generic PSRC (Per Stream Rate Control) structure is a suitable non-codebook MIMO scheme for 1.28Mcps TDD, and the data streams with their own rata control can be mapped on real antenna port or virtual eigenvector identified antenna port. 

And at RAN #40 meeting the MIMO Work Item for 1.28Mcps TDD is proposed. In some scenarios switching between the MIMO modes (such as beam-forming, spatial multiplexing etc) can achieve more throughput than only one MIMO scheme employment. So this document analyzes the adaptive MIMO switching scheme for TDD.
2 Analysis
From the most contributions in the past we can see that three MIMO schemes considering the combination of the beam-forming and the multiplexing are selected as follows.
· Alternative 1
The first one is a usual beam-forming case with one stream and one beam-forming data transmission. The difference from the non-MIMO case is that UE has two or more antennas, which helps UE achieves additional receive diversity gain. The beams are obtained by EBB (Eigenvector Based Beam-forming), which decomposes the correlation matrix of the MIMO spatial channel and chooses the eigenvector corresponding to the largest eigenvalue.
· Alternative 2
The second method is SVD based precoding. It is to treat the transmit antennas at Node B as a whole. Two beams are formed according to the UL channels and each carries one data stream. The two beams are generated by EVD of the channel correlation matrix or SVD of the channel matrix. The beams are chosen by the two eigenvectors corresponding to the largest two eigenvalues derived by EVD or SVD.

· Alternative 3
The third method is grouped beam-forming. It is to divide the multiple antennas at Node B into 2 antenna groups. For each group, one beam is formed corresponding to the UE and together two beams carry two streams for data multiplexing.  With aid of this approach, precoding technology can be further adopted to the two data streams before the data are weighted by the two eigen beams, which are generated based on the effective channels when the channels with each group are handled independently.
In some scenarios, the correlation of the channels changes with time, switching between the alternative 1&2 or alternative 1&3 would achieve more throughput than only one MIMO scheme employment. We can take the switching scheme as the actual system employment method. The switching scheme depends on the channel quality and correlation between the Node B and UE by either the MMSE or channel capacity criterions which are considered in implementation nowadays. 
In order to the better MIMO WI progress and signaling design in 1.28Mcps TDD system, firstly we need to analyze whether Node B will switch the adaptive MIMO modes, or UE will switch the MIMO modes and report to Node B the recommended mode via feedback channel . Some issues come to light as follows:
· UE switches MIMO modes.

i) Generally the Shannon capacity criterion is used to MIMO mode switching. For capacity calculation the SNR of every data stream of all MIMO modes must be obtained. TDD system has no the common pilot like FDD and UE just can estimate the equivalent channel matrix, i.e. the product of the beam-forming weigh value matrix and the real spatial channel matrix by using the Midamble shift from the transmitted data streams. So UE cannot get SNR of every data stream of all the MIMO modes.
ii) The manufacturers produce the UEs with different capability which makes against the control process by network side. Under the same channel condition, the UEs will attain the different channel quality estimation and the mapped CQI after joint detector which will result in the different MIMO mode selection and system throughput performance. 
iii) If UE switches the MIMO modes, the control channel HS-SICH will be used to inform Node B of the recommended MIMO mode. This causes the many change to the existing channel configuration and increases the processing complexity. In addition the transmission error rate of the control channel maybe makes the MIMO mode switching inaccurate.
· Node B switches MIMO modes.

i) Node B can get the all uplink channel fading vectors from each UE antenna to Node B antenna array and form the downlink spatial channel matrix according to the UL-DL channel reciprocity for TDD. 
ii) If Node B switches the MIMO modes, the uplink control channel design will be simple. Just UE need to receive the downlink control channel HS-SCCH and obtain the current data stream number and receive the data from Node B. Then UE feeds back the ACK/NACK and CQI signaling on the uplink channel HS-SICH, the number of these signaling is equal to the received downlink data streams, and UE need not to do the MIMO mode switching. Node B accounts for the channel quality, data for transmission and schedule information etc and decides the transmit data stream number and correlative transmit format and HARQ information.    
iii) Switch the MIMO modes at Node B will guarantee the system performance and conduce the scheduling and reduce the processing complexity at UE.
3 Conclusions 

In this document we have analyzed the adaptive MIMO switching scheme for 1.28Mcps TDD system. From the point of view of the switching criterion, process capability and complexity, system feasibility, implementation problem and so on, it is more reasonable and feasible that Node B switches the MIMO modes and informs UE via HS-SCCH, UE need not to do the MIMO mode selection to simply the HS-SICH design in despite of the difference of the UEs.
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