3GPP TSG-RAN WG1 Meeting #55
R1-084220
Prague, Czech Republic, 10 – 14 Nov, 2008
Agenda Item: 
10
Source: 
CATT 

Title:  
Uplink channel estimation method in MIMO for LCR TDD
Document for:
Discussion and Decision
1 Introduction

At RAN1#54 and #54bis meeting, uplink channel estimation for LCR TDD MIMO was discussed in [1][2][3]. In [3], legacy uplink physical channels were proposed to be used for the uplink channel estimation. The concern was raised that Node B and UE may have different understanding about the uplink transmit antenna. In this contribution, we would like to provide a method to guarantee the recognition of the transmit antenna at Node B and UE using the legacy physical channels. 
2 Uplink channel estimation
The method of this document is that UE switches the two antennas to transmit the uplink physical channels, i.e. HS-SICH, E-PUCH, and DPCH, among the uplink timeslots which may belong to one TTI or multiple TTIs allocated by UTRAN. In each uplink timeslot Node B can utilize the uplink physical channel from UE to estimate the channel fading and update the 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). 
The downlink signaling, i.e. HCSN on HS-SCCH and ECSN on E-AGCH are proposed to be used to guarantee the identification of the two UE transmit antennas and the exact update of the two channel estimation vectors at Node B. Both HCSN and ECSN are 3 bits with the decimal value 0~7. The parity of HCSN and ECSN decimal value are proposed to indicate the UE antennas Tx1 and Tx2. When the HCSN and ECSN value is odd, then UE uses Tx1 to transmit uplink channel, while when the value is even, Tx2 is used. For the different resource allocations the scheme is as follow:
i) If there is an HS-SICH in one TTI, Node B implicitly informs UE by HCSN on HS-SCCH which antenna shall be used to transmit HS-SICH. UE shall use the antenna indicated by the parity of HCSN to transmit HS-SICH. Based on the reference antenna carrying HS-SICH, UE switches the transmit antennas in turn in the other uplink timeslots in this TTI;
ii) If there is no HS-SICH but scheduled E-PUCH in one TTI, Node B implicitly informs UE by ECSN on E-AGCH which antenna shall be used to transmit the first timeslot of E-PUCH. And based on the reference antenna carrying the first timeslot of E-PUCH, UE switches the transmit antennas in turn in the other uplink timeslots in this TTI;
iii) If there is no HS-SICH or scheduled E-PUCH in one TTI, UE shall switch the antenna in turn to transmit uplink DPCH or non-scheduled E-PUCH according to the antenna used last time at UE. Node B shall update channel estimation vector in turn based on the one updated last time. 
iv) The random access uplink physical channel is not used for the uplink channel estimation in MIMO. 
For every TTI allocated to UE, the channel estimation can be updated fairly and in time, and at the same time the Node B and UE can exactly identify which UE antennas to be used.  
3 Conclusion
In this document the method of the uplink channel estimation for LCR TDD MIMO is present. It will be beneficial to the MIMO technique application. 

It is proposed that UE switches the two antennas to transmit the legacy uplink physical channels among the uplink timeslots. Furthermore, the downlink signaling (HCSN or ECSN) is used to guarantee the identification of the two UE antennas. The detailed method described above is proposed to be adopted.
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