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1 Introduction

In TDD MIMO system, multiple data streams are transmitted simultaneously to attain spatial multiplexing gain. Considering the hardware implementation and the RF cost, UE will receive the downlink data by using two Rx antennas, while transmit the uplink data by using a single Tx antenna. 

At RAN1#54 meeting, uplink channel estimation for LCR TDD MIMO was discussed in [1][2]. In this contribution, we would like propose uplink channel estimation method using HSPA uplink physical channels with the limitation of uplink single Tx antenna transmission. 
2 Uplink channel estimation
The key idea of the proposed method is that UE switches the two transmit antennas in time domain to help the uplink channel estimation. Furthermore, every time Node B just utilizes the legacy uplink physical channel from UE to estimate the channel fading and obtain the whole channel matrix. The physical channels for uplink channel estimation refer to the legacy HSPA channels, i.e. HS-SICH, E-PUCH, and DPCH etc. 
Node B stores the whole channel matrix H with N_nb*N_ue dimensions (N_nb is the number of antennas at Node B, while N_ue is the number of antennas at UE) and updates H with new channel estimation result. So both Node B and UE have to record the antenna which was used before so that another antenna can be used next.

For the scheduled UE, if the schedule interval is long or the spatial channel has the fast fading change, then single stream transmission instead of MIMO dual stream technique is suggested to be used for the first downlink data transmission to guarantee the system performance. Then, the next consecutive schedule can make Node B get the whole channel matrix to adopt MIMO technique by using the legacy HSPA uplink physical channels. If the schedule interval is short or the spatial channel fading changes slowly, then Node B can use the channel matrix stored before to adopt MIMO technique and cause no obvious performance loss due to the channel matrix update in time.
From the discussion mentioned above, it can be seen that UE just need transmit legacy HSPA uplink physical channel according to the requirement of updating the stored channel matrix at Node B but do not need introduce other new design to increase the implementation complexity to Node B and UE.   
3 Conclusion
It is proposed that only the legacy uplink physical channels are used for the uplink channel estimation. UE transmits uplink physical channels using one of the two antennas alternatively in the time domain. Node B updates the corresponding channel estimation every time receiving the uplink physical channel.
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