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1 Introduction

This document builds on agreements reached so far in RAN WG1 on MIMO downlink transmission for LTE, and considers their implications in terms of resource allocation.

2 Discussion

Currently, agreement has been reached on the following definitions on the use of resources in the downlink:

· A resource block is specified in time, frequency (and possibly code).

· A resource block occupies one subframe in the time domain

· A codeword may be mapped to more than one resource block within a subframe

· The transmission rate is uniform within a codeword 

In addition the spatial domain has been considered, leading to the following: 

· A “layer” is the unit of spatial resource 

The application of MIMO (in the sense of spatial multiplexing) can be described in the following way:

· Multiple codewords are each mapped to at least one layer within the same one resource block (the transmission rates could differ between codewords) 

Similarly Tx Diversity can be described as:

· A codeword is mapped to more than one layer within one resource block (the transmission rates are the same on each layer) 

In the case of SDMA

· Different layers within one resource block may be assigned to different users

However, if the definition of a “resource block” is extended to include a layer in the spatial domain, then all the above definitions can be simplified and captured in the following list (with complete consistency between MIMO and non-MIMO cases): 

· A layer is the unit of spatial resource

· A resource block is specified in time, frequency, layer (and possibly code). 

· A resource block occupies one subframe in the time domain

· A codeword may be mapped to more than one resource block within a subframe

· The transmission rate is uniform within a codeword
· A resource block may only be assigned to one user

These definitions allow enough flexibility to support current proposals for MIMO as well as Tx Diversity. However, to simplify the system (e.g. signalling, receiver complexity) it may be desirable to apply some restrictions. Some examples which might be considered could include:

· The same number of spatial resources (layers) are used in every sub-carrier allocated to a codeword 

· The same spatial resources (layers) are used in every sub-carrier allocated to a codeword

3 Conclusions and Recommendations

The concept of a “resource block” for the LTE downlink should be extended to include a spatial dimension (i.e. “layers”), as well as the existing time/frequency/code dimensions.

If this is done, then definitions related to resource allocation can be significantly simplified, and applied to TR 25.814 in a way that is consistent for both MIMO and non-MIMO. Relevant text could be included in sections 7.1.1.4 and 7.1.1.2.1.  

Note that this is consistent with the layer scheduling allocation being signalled together with the time/frequency scheduling allocation. 

































































































