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Discussion 
1. Introduction
In this contribution, an overview of the data mapping for 4Tx MIMO is given. Different mapping options are introduced and discussed especially under the aspect of required feedback. As an additional aspect, the penetration of the worst case feedback scenario is presented.
2. Discussion
The size of transport blocks, code words and the layer mapping are strictly connected with limitations of the feedback channel. Options for the mapping of transport blocks onto code words onto layers were partly discussed in [1] and are summarized in figure 1. 
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Figure 1: Transport block, code word layer mapping
More specifically, 4 mapping schemes are possible for rank 4 transmissions which are shown in figure 2. Option (a) provides the largest flexibility and would be a straight forward extension to 2x2 MIMO. But this solution also results in the largest amount of required feedback for CQIs and ACK/NACK. Option (b) reduce the feedback and for option (c) the CQI and ACK/NACK feedback is on the level of 2x2 MIMO. 
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Figure 2: Options for transport block, codeword, layer mapping
In the following, the numbers of ACK|NACKs / CQIs are listed:
· Option (a): 4/4

· Option (b): 4/2

· Option (c): 2/2

For options (a) and (b) bundling of two ACK/NACKs to a single HARQ-ACK would be a possible option. 

It should be noted that for solutions with 2 code words (CW) the CQI has to cover a larger range. This would imply either a reduced granularity or an increased number of bits used for one CQI report or any trade-off in between. However, for each of the solutions above, 2 bits are required to indicate the rank (directly or indirectly).
For lower rank transmissions, the CQI/ACK/NACK feedback is maximal on the level of rank 4 transmission. Rank 4 transmission can be seen as the worst case feedback scenario. 
For choosing one of the options above, it should be considered how often this worst case (in terms of feedback) is used. Rank 4 transmissions are only possible for UEs equipped with 4Rx antennas and consequently 4 receive chains. In our opinion, such UEs will be rather rare due to size and battery limitations. Moreover, rank 4 transmission is mainly used under excellent channel conditions, i.e. very close to the NB. Consequently, the cases in which rank 4 transmission will be applied are limited. 
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Figure 3: 4Tx downlink scenario for UEs with variable number of Rx antennas
In terms of CQI/ACK/NACK feedback, the limiting scenario is the rank 4 transmission. In our opinion, 4Tx MIMO should enable rank 4 transmission (as stated in the WI description) but the design should focus on rank 1 and 2 transmission (figure 3). Consequently, performance limitations in rank 4 transmission due to limited feedback are acceptable since the majority of the UEs will profit from a “lightweight” feedback.

3. Summary
In this contribution, different solutions for transport block to code word to layer mapping are given and it was concluded the design should enable rank 4 transmissions but should not be optimized for it since the penetration of UEs with 4Rx antennas will be rather low.
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