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1 Introduction

To be able to discuss details when it comes to 4-branch HSDPA transmissions it is evident that a common understanding and definition of the terminology is needed. For example, to discuss transport blocks, codeword and layer mapping there is need for a clear definition of these concepts.
In this contribution we provide our definition of the concepts needed to define 4-branch MIMO for HSDPA. 
2 Discussion
In R7 MIMO the precoding weight vector is applied to each transport block before mapping to the antenna ports. A primary precoding vector is applied to the primary transport block and in case of two transport blocks a secondary precoding vector is applied to the secondary transport block. 
One way to go in the case of 4Tx MIMO would be to extend the R7 notation to cope with 4 transport blocks, precoding vectors, etc.
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Figure 1: Schematics of a MIMO transmitter.

However, there might be some drawback with such a direct approach. For example, in R7 MIMO there is one CQI reported per TB, similarly in the DL all parameters describing a TB are signaled per TB. When extending this to a 4Tx scenario, this might be seen as generating a too excessive overhead both for UL and DL control signaling. Therefore an additional term “codeword” can be introduced [1]
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[3]. This in a similar way as in LTE, where a codeword can be mapped to several layers [4]. In Figure 1 a typical MIMO transmitter is schematically shown. Here we introduce the term codeword as a new entity between the transport blocks and the layers (a.k.a streams). In general the number of codewords would be less (or equal) than the number of layers which in turn equals the rank of the transmission. The general idea would then be to signal parameters associated with a codeword instead of transport blocks.
For example, if extending the current transport block sizes to twice its current size is seemed difficult, one approach would be to map several (e.g. two) transport blocks to one codeword. This codeword is then mapped to several layers. The two transport blocks can then be described by one set of parameters associated to this codeword. 

By reporting the CQI per codeword instead of per TB, also the UL overhead can be minimized. It would, for example, be possible to let the HARQ operate on codewords instead of transport blocks, and thus save overhead signaling. 

Note that, if larger transport blocks are defined, the gain by defining codewords somewhat disappears since then a transport block can be mapped to several layers. But overhead signaling is still per TB and hence only two set of parameters are needed also in the case where the rank >2.
3 Conclusions
In this document we have defined some concepts to ease the 4Tx MIMO discussion.

Transport block – Either the maximum TBS is doubled and one TB can then be mapped to several layers. Alternatively, if the current max TBS is kept, several (up to two) TB is mapped to one CW. 
Codeword – The entity which is mapped to layers. This is also the entity on which e.g. CQI is reported.
TB2CW (Transport block to codeword mapping) – described the mapping rules between transport block(s) and codewords. In some cases this is trivial since e.g. if a codeword consist of one transport block only.

CW2L (Codeword to layer mapping) – describes the mapping between codewords and layers. This can either be a fix mapping (e.g. [4]) or a more flexible mapping that depends on certain parameters.
Layer – Equal the rank of the transmission, this is also sometimes known as streams.

Precoding – A (channel dependent) mapping between layers and the (virtual) antennas.
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