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1 Introduction
In order to reach the targets that mentioned in the “Evolved UTRA and UTRAN” study item, more than two TX/RX antennas should be considered [1,2,3], and link adaptation should be employed to maximize the efficiency by exploiting the channel time-varying capacity and increase the system throughput. A general link adaptation procedure for OFDMA based EUTRA downlink was firstly proposed in 3GPP TSG RAN WG1 Meeting #42bis London meeting [4], in which the transmit antenna selection is contributed to the link adaptation procedure. According to the different process of antenna selection, we propose two schemes to implement the link adaptation for the physical layer in EUTRA downlink mentioned in the section 7.1.2 in 3GPP TR 25.814.

2 Link Adaptation with Transmit Antenna Selection at Node B

The OFDMA based link adaptation for L1 in the EUTRA downlink can be implemented as follows, and the procedure can be expressed with figure 1 and figure 2: 

· Each UE measures the SINR based on the received pilots and feed the SINR information back to Node B. 

· The Node B allocates sub-carriers to the corresponding UE based on the received SINR and informs the allocated sub-carrier information to the corresponding UE. 

· The UE begins to process the CQI estimation corresponding the allocated sub-carriers and feed the CQI metrics back to the Node B. 

· The Node B decides how many and which transmit antennas will be used for transmission respect to each UE based on the UE’s CQI, and inform the subset antenna selection information to the corresponding UE. 

· The Node B determines the adaptive modulation and coding selection respect to each active antenna respect to each UE in the downlink transmission. 

· The Node B performs the per antenna power control respect to each active antennas.

Based on the above procedure, each UE will be allocated the best appropriate sub-carriers and obtain the best performance with the most appropriate transmit antenna that is under the best appropriate bit rate and power control scheme. 
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Figure 1: Node B allocate the sub-carriers for all UE according to the SINR measured and feedback separately from each UE
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Figure 2: Link adaptation establishment for each UE in the EUTRA downlink with transmit antenna selection implanted at Node B
3 Link Adaptation with Transmit Antenna Selection at UE

If the transmit antenna selection procedure is planed at UE, the link adaptation can follow the thereinafter processes. With this scheme, the link adaptation process is configured such that the UE makes a decision about how many and which antennas of the Node B to be used for transmitting with the allocated sub-carrier support. This link adaptation scheme obeys the following steps.

· Each UE measures the SINR of each antenna in the presence of interference from the other antennas based on the pilots received from the Node B and feeds back this information to the Node B. 

· The Node B allocates sub-carriers to the corresponding UE based on the received SINR and informs the allocated sub-carrier information to the corresponding UE. 

· The UE measure the CQI with respect to the corresponding sub-carriers.

· The UE decide how many and which transmit antennas of the Node B will be used for transmission in the next downlink frame.

· The UE feed the selecting results back to the Node B with a proper uplink feedback format.  

· The Node B determines the adaptive modulation and coding selection for each transmit antenna corresponding each UE based on the CQI metrics from each UE.

· The Node B and perform the per antenna power control respect to each active transmit antenna in the downlink.
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Figure 3: Link adaptation establishment for each UE in the EUTRA downlink with transmit antenna selection implanted at UE
The above process can also be expressed with figure 1 and figure 3. The figure 1 expresses the sub-carrier allocation procedure for each scheme, and figure 3 expresses the remaining steps of the link adaptation scheme with the antenna selection performed at UE, not Node B. and this scheme will make the UE more complex than that implemented at Node B.

4 Some difference between the two schemes
The two schemes mentioned in section 2 and section 3 can all be adapted to realize the link adaptation for the physical layer in EUTRA downlink, but some difference exist between them, the major difference is the transmit antenna selection procedure is performed in a different way. Some simulations about the antenna selection are mentioned in the annex.

The transmit antenna selection procedure is planed in a different way. In the scheme with antenna selection performed at Node B, the most signal processes are implemented at Node B and the UE only measure the corresponding SINR and feed them back to the Node B. On the contrary, the UE will be more complex, if the antenna selection process is planed at the UE, because the UE not only perform the measure and feedback of SINR, but also determine the subset antenna selection with respect to the Node B in the next downlink frame and feed back the selection results to the Node B.

Both of the schemes are promising approaches to the link adaptation for EUTRA downlink.
5 Conclusion
This contribution presents two schemes to implement the link adaptation for physical layer in EUTRA downlink mentioned in the section 7.1.2 of the 3GPP TR 25.814. In order to realize the high performance under the LTE assumption, we propose that the antenna selection procedure should be considered to the link adaptation in the OFDMA based EUTRA downlink. Due to the different process of the antenna selection, we propose two schemes to implement the link adaptation, each scheme is configured with SINR measurement and feedback, transmit antenna selection, AMC selection, and per antenna power control techniques. Both of the schemes are promising approaches to the link adaptation for EUTRA downlink.
6 Text Proposal for 25.814
---------------------------------------------Text Proposal Start ---------------------------------------------------

7.1.2 Physical Layer Procedure

7.1.2.2 Link Adaptation

Link adaptation should be included for the Evolved UTRA to maximize the efficiency by exploiting the channel time-varying capacity and increase the system throughput. And based on the evaluation of the channel conditions corresponding to each UE, the downlink adaptation can be established with the combination of adaptive sub-carrier allocation, antenna selection, AMC, and per antenna power control techniques.

7.1.2.2.1 Adaptive Sub-carrier Allocation

Node B allocates sub-carriers to the corresponding UE based on the received SINR. 
7.1.2.2.2 Transmit Antenna Selection

Transmit antenna selection, which contains how many and which transmit antennas of Node B be selected for downlink transmission, should be configured in link adaptation, and the antenna selection can be implemented in two different schemes, one is implemented at Node B, and the other at UE.
7.1.2.2.3 Adaptive Modulation and Coding

Adaptive modulation and coding mode is proceeding for the selected antenna to each UE at the Node B according to the corresponding CQI.

7.1.2.2.4 Per Antenna Power control 
Per antenna power control respect to each active antenna is performed at Node B. 
--------------------------------------------- Text Proposal End ---------------------------------------------------
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Annex: Comparison between the two Antenna Selection Schemes
One of the targets for the radio interface and radio access network architecture is significantly increased peak data rate e.g. 100 Mbps (downlink) and 50 Mbps (uplink) [3]. This means that multiple antennas must be used at both Node B and UE. And it is mentioned that more than two TX/RX antennas should be considered for high order downlink MIMO [1]. A major impediment in deploying multiple antennas is the cost of the hardware associated with each antenna, antenna selection with transmission performed through a selection of the total available transmit antennas is a powerful solution that reduces the need for many analogue chains yet retains most of the diversity benefits. In the future wireless system, the Node B has no channel knowledge. Even if a small amount of information is fed back to the Node B, the capacity of the resulting channel increases appreciably. And the matrix channel in a low scattering quasi-static environment is rank deficient, some results indicated that channel capacity can be increased by a judicious choice of fewer transmit antennas [5,6].

In this document, we also contribute some simulation results to support the possibility and benefits of transmit antenna selection. In the simulation, we consider a system with 4 antennas configured at Node B and 2 antennas at UE, and both antennas can be employed for transmitting and receiving. The configuration of physical antennas is shown as figure 4. In the simulation, we assume that the antennas are arranged with ULA both at Node B and UE, and the channel model for simulation is following the subject contributed in the section 5 in the TR 255.996 [7], and shown in figure 5. The interval between the two adjacent antennas is 4 wavelengths at Node B and 0.5 wavelengths at the UE, the carrier frequency is 2GHz, bandwidth is 10MHz, distance between Node B and UE is 50 meters, the number of path is 6, the number of sub-path in per path is 20. 
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Figure 4: physical antennas mode
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Figure 5:  Channel model for simulation [7]

According to the parameters mentioned above, a low rank matrix channel environment is simulated, and 2 antennas are selected from the Node B in the EUTRA downlink can be employed. Figure 6 gives the result of downlink transmit antenna selection performed at the Node B, and the figure 7 shows the result of downlink transmit antenna selection performed at the UE. In both schemes, the results support the conclusion that channel capacity can be increased by a judicious choice of fewer transmit antennas than the employment of the full transmit antennas, such as the choice of antenna 2 and 4 in the both figures.
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Figure 6: Capacity of a MIMO system equipped with 4 transmit antennas in the Node B and 2 receive antennas in the UE, and 2 from 4 transmit antennas selection implemented at Node B
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Figure 7: Capacity of a MIMO system equipped with 4 transmit antennas in the Node B and 2 receive antennas in the UE, and 2 from 4 transmit antennas selection implemented at UE
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