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1. Introduction

This document extends the discussion on E-UTRA DL link adaptation addressed in [1] for MIMO case.

2. Discussion

The general transport block processing sequence for E-UTRA downlink is depicted in Figure 1 as shown in [1].
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Figure 1. E-UTRA DL transport block processing

In a one transmit antenna OFDM E-UTRA case as in [1], link adaptation is performed in the time-frequency dimension on a resource block per resource block basis. When extending the 1TX antenna thinking towards multiple-antenna systems, the additional transmit antennas create an additional antenna/spatial dimension for link adaptation. Therefore, the “Adaptive modulation” block of Figure 1 can be simply extended by the spatial dimension, as illustrated in Figure 2.
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Figure 2. E-UTRA DL adaptive modulation comparison between 1 and multiple transmit antennas

As is seen from Figure 2, the adaptive modulation for MIMO consists of three logical entities that jointly adapt the final transmission for the assigned resource block. In other words, the spatial transmission mode
, the precoding/ beamforming antenna weights in the precoding stage as well as the used modulation are adapted for the assigned resource block. 

After adaptively selecting those parameters, the adaptive modulator creates the modulated symbols which are then mapped to the Mt transmit antennas with the symbol mapper and precoder/beamformer, as shown in [2]. In case of spatial multiplexing independent modulation might be chosen for the different multiplexed streams. 

Thus, multiple input multiple output (MIMO) processing can be considered to be a part of adaptive modulation and should be included as part of that block for MIMO multiantenna part of link adaptation.

3. Conclusion

In this contribution, the adaptive modulation and channel coding approach of [1] has been extended towards multiantenna transmission. The presented approach is recommended to be used in further discussions within RAN WG1 related to MIMO link adaptation. A text proposal for TR25.814 is attached for consideration.
4. Text proposal for TR25.814

------------------------------------------- start of text proposal -------------------------------------------------------------------

7.x.x.x.x Link adaptation – multiantenna transmission

When extending the link adaptation principle on multiple-antenna systems, the additional transmit antennas create an additional antenna/spatial dimension for link adaptation. Therefore, the “Adaptive modulation” block of Figure X of section 7.a.b.c.d can be simply extended by the spatial dimension, as illustrated in Figure Y.
[image: image3.emf]1 TX Antenna case:

Mt>1 TX Antenna case:

Adaptive Modulation

Segmented data

To Assigned Resource Block

Segmented data

To Assigned Resource Block

Adaptive Modulation

Adaptive Symbol 

Mapper

Adaptive Precoding

…

1

2

Mt


Figure Y. E-UTRA DL adaptive modulation comparison between one and multiple transmit antennas

Adaptive modulation for MIMO consists of three logical entities: adaptive modulation, adaptive symbol mapper and adaptive precoding. These entities jointly set the parameters for the spatial transmission mode, the precoding/ beamforming antenna weights in the precoding stage and the used modulation for the assigned resource block. 

After adaptively selecting those parameters, the adaptive modulator creates the modulated symbols which are then mapped to the Mt transmit antennas with the symbol mapper and precoder/beamformer. In case of spatial multiplexing independent modulation can be chosen for the different multiplexed streams.
-------------------------------------------end of text proposal -------------------------------------------------------------------
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�  By a spatial transmission mode we refer to e.g. beamforming, spatial diversity transmission, spatial multiplexing and their combinations.





