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1 Introduction
At the RAN1 #42 (London) meeting, ZTE, RITT and Huawei firstly assigned link adaptation in OFDMA based E-UTRA downlink for MIMO case in R1-050696 [1], in which it is noted that the link adaptation should include the following four steps: adaptive sub-carrier allocation, transmit antenna selection, adaptive modulation and coding (AMC), and per antenna power control. And at RAN1 #43 (Seoul) meeting, ZTE further developed the contribution in R1-051362 [2] on the topic of transmit antenna selection. At RAN1 #42bis (San Diego) meeting, Ericsson and some Japanese companies provided a joint proposal (R1-051149) [3], which contributed an AMC scheme based on the chunk dependent adaptive modulation and chunk common channel coding rate is presented for MIMO case, and the adaptive modulation step is performed on each chunk and antenna depending upon the channel status. We think that the AMC scheme for MIMO case mentioned in R1-051149 can be directly combined with the link adaptation proposed in R1-051362. Based on these assumptions, we present a scheme to perform the transmit antenna selection jointly with the adaptive modulation step and suggest a text proposal for discussion and decision attached to the end of this document.

2 Antenna Selection with Adaptive Modulation
In receiver, the SNR at each spatial channel can be estimated if the noise power and the branch gain between all transmit antennas and receive antennas are observed. Based on the SNR information, the transmit antenna selection and modulation level of each chunk can be performed in the instantaneous throughput maximization criteria. 

The transmit antenna configuration and modulation level selection procedure is shown in fig.1. Branch gains of each chunk between transmit antennas and receive antennas are estimated with the pilot signals at the receiver. And the SNR of each chunk in each branch and all possible transmit configuration will be calculated. For example, if there are 4 transmit antennas equipped at the transmitter, then the SNR of each chunk respect to 14 transmit antenna configuration should be calculated. And then evaluate the average SNR respect to the all chunks for each transmit antenna. So the modulation level for each branch (respect to each transmit antenna) can be selected according to the average SNR and the AMC set selection table, and the system throughput in each transmit antennas configuration is calculated, where the throughput is defined as the number of transmit bits per chunk. Among the all results of instantaneous throughput, the modulation level and the responding transmit antennas configuration is selected with the maximum throughput, and the selection information is shared between the transmitter and receiver through feedback channel. 
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Fig.1 transmit antenna selection and adaptive modulation procedure

3 Conclusion

As a conclusion, in OFDMA based MIMO downlink, the link adaptation can be performed based on the following steps: adaptive sub-carrier allocation, transmit antenna selection, adaptive modulation and coding (AMC), and per antenna power control. And It should be also noted that in the AMC based on the chunk-dependent adaptive modulation and chunk-common coding rate scheme, the adaptive modulation step can be jointly implemented with the transmit antenna selection using the same channel information. And we suggest a text proposal for discussion and decision attached to the end of this document.
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5 Text Proposal for TR 25.814
--------------------------- Start of Text Proposal ----------------------------------
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, adaptive modulation and coding (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 (AMC) with various modulation schemes and channel coding rates is applied to the shared data channel associated with hybrid ARQ (section 7.1.2.3) and channel-dependent scheduling. AMC uses either localized or distributed transmission modes. The selection of localized or distributed transmission may be based on service type, UE speed, packet size, or other factors. Note that the following description, currently, only covers the MIMO case, in which the AMC is proceeding for the selected antenna to each UE at the Node B according to the corresponding CQI.

7.1.2.2.3.1  Adaptive Modulation and Coding in MIMO case

For the adaptive modulation and channel coding (AMC) associated with the frequency and time domain channel-dependent scheduling, the chunk-dependent adaptive modulation and chunk-common channel coding rate scheme for MIMO CASE shown in Fig. 1 should be employed.
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Figure 1 – AMC schemes for frequency and time domain channel-dependent scheduling for multiple antenna (stream) transmission

7.1.2.2.4 Per Antenna Power control 
Per antenna power control respect to each active antenna is performed at Node B. 
------------------------- End of Text Proposal --------------------------------------
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