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1. Introduction
In DL SU-MIMO system with a 4x4 antenna configuration, there can be 4 kind of ranks (or number of layers) and each rank has only one codeword-to-layer mapping [1]. In the previous contribution [2], codeword DTX was introduced to support one codeword transmission with codeword-to-layer mappings of rank2, 3 and 4.
In this contribution, we propose a codeword DTX for support of efficient retransmission.
2. Concept of Codeword DTX
The concept of codeword DTX is depicted Figure 1(b) while current codeword-to-layer mapping combinations are shown in Figure 1(a).
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Figure 1. Current codeword-to-layer mapping combinations and a codeword DTX

Codeword DTX uses the (RI, PMI, CQI) which is the same as reported one from UE. Additional changes are that one of two codewords is DTXed, and transmitted codeword power is scaled considering reduced number of layers due to DTXed codeword. Accordingly, only one codeword transmission is possible in current codeword-to-layer configuration of rank2, rank3, and rank4 as well as in that of rank1.

The same PMI and CQI can be valid for the actually transmitted codeword while PMI and CQI have no effect on the DTXed codeword. Especially, when UE with SIC receiver is considered, the reported CQI of the last codeword in decoding order of SIC (i.e. CQI of a codeword calculated without interference from other codeword) will be the same as actual CQI during transmission by a margin of scaled power, if the codeword is selected to be transmitted and the other codeword is DTXed. Therefore, there is no need to report additional DL channel status. It requires only normal report as in normal case. However, it should be noted that small amount of additional signal may be needed in DL in order to indicate which codeword is DTXed.
Adopting codeword DTX with PMI and CQI kept the same as reported ones, more reliable transmission can be guaranteed. That is because PMI is already matched well in the actually transmitted codeword, and DTXed codeword reduces the interference, so that the actual channel condition can be changed more favourably to the transmitted codeword. In addition, NodeB can select better channel among two codewords. 
3. Codeword DTX during retransmission 
As issued in [3], there can be a special retransmission case:

1. Channel rank is three or four during first transmission attempt and two codewords are transmitted.

2. The codeword mapped to two layers fails the transmission while the other one passes.
3. The data buffer is empty so the scheduler clearly wants to retransmit only the single codeword that failed the transmission
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 Figure 2. Special retransmission case
The problem is that only one codeword transmission via 2 layers is not allowed within the current codeword-to-layer mappings.
As a solution for the problem, a codeword DTX can be implemented.
· Detailed example of codeword DTX for the above listed retransmission case
To describe the scheme, we exemplify as follows;
a. UE reports RI as Rank3 or Rank4, one of PMI for the reported rank, CQI for CW1 (CQICW1) and CQI for CW2 (CQICW2), where CQIs are calculated using the PMI to be reported.

b. NodeB receives DL channel information from UE. However, NodeB is needed to transmit only one codeword for retransmission.

c. If there is needs for 2 layer-transmission due to the high code rate initial transmission, NodeB selects a codeword mapped to 2 layers.
d. If there is no needs for 2 layer-transmission, NodeB selects a codeword with better CQI.
e. NodeB transmits data via the selected codeword using codeword-to-layer mapping of reported rank, and does not transmit any data via the other codeword.
f. NodeB signals the confirmation message that the used codeword-to-layer mapping of reported rank and PMI are same as UE has reported, and the message which codeword is DTXed. Accordingly, reported sub-band PMI can be used.
g. UE receives control message from NodeB, and then decodes only one transmitted codeword.

· Signaling aspects
One possible example is the implicit indication by defining zero TB size that represents codeword DTX. Detailed signalling is FFS.
4. Conclusions

In this contribution, we introduced a codeword DTX to support special retransmission case which needs only one codeword transmission via 2 layers.

· Codeword DTX has benefit of scheduling using accurate CQIs based on reported PMI and RI, especially when UE uses SIC receiver. The CQIs guarantee minimal performance.
· Implicit indication of a codeword DTX is possible by defining zero TB size.
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