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1. Introduction
MIMO mode adaptation would be one of the features of LTE MIMO [1]. Different control signalling including feedback signalling would required for the MIMO mode adaptation, which should be sufficient but be as less complex as possible. Adapting the feedback signalling and therefore overhead, say feedback mode, depending on the system load situation should be a generic principle and reduction of the feedback overhead could be foreseen by configuring feedback mode according to load situation. 
2. Load dependent feedback and MIMO mode adaptation
System performance comparison and optimization – e.g. with respect to spectral efficiency, number of supported users, etc. is done typically for the fully loaded system. Here it is proposed to adapt the MIMO mode and to optimize the type of feedback depending on the load situation of the own and the surrounding radio cells (required due to inter cell interference).

Although clear relationship between the MIMO mode adaptation and load situation is too early to say, an indication on that could be helpful. E.g.   

In case of a fully loaded system the MIMO mode with following characteristics is probably intended to be selected:

· advanced closed loop MIMO candidate 






( large feedback  / strong interference in UL / high Tx power 
· advanced Rx MIMO algorithm, e.g. SIC or MLD instead of ZF or MMSE












( high processing and battery power / high latency

And in case of low load situation the MIMO mode with following characteristics could be sufficient: 
· open loop MIMO candidate     






( small amount of feedback  / weak interference in UL / low Tx power 

· simple Rx MIMO algorithm, e.g.  ZF or MMSE





( low processing and battery power / low latency

Three load states might be defined and adapted semi statically dependent on pre-defined thresholds for the traffic load semi-statically, e.g. marked by different colours as known from traffic lights:  

Red: the actual load is high. The highest performance is required by all involved radio stations, i.e. UEs as well as Node Bs including a predefined set of feedback channels for each transmission mode.  

Yellow: at any sub-frame short term overload might happen, requesting the UEs to change from low- to high-load schemes. For this reason the according protocol element in each sub frame has to be checked by the UEs.
Green: the actual load is so small (e.g. night) that the probability for high traffic load is extremely small and all UEs could switch to lowest performance mode. The load indicator would be checked only on frame basis. 
As the actual MIMO configurations like 2x2 MIMO, SISO, 4x2 MIMO etc. are known to the Node Bs and the UEs, the structure of the feedback link as well as the according most useful MIMO schemes should be selected out of pre-defined set per MIMO configuration.  This reduces protocol overhead further. 
By broadcasting a single load state all UEs change into their best (or adequate) performance mode they can contribute while the Node B is not required to know the capabilities of each UE in detail. 
3. Conclusion
Broadcasting of a combined value of the actual load situation in the own and adjacent radio cells is proposed by e.g. 3 different indicator values. The MIMO mode as well as the associated feedback is adapted accordingly so that for lower load the amount of feedback is reduced and the processing power and latency for MIMO algorithms is minimized. 
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5 Text proposal

Introduction

Feedback overhead and processing power – especially for advanced MIMO schemes - will limit UE lifetime significantly. To avoid unnecessary waste of power and unnecessary interference semi statical adaptation to varying load  conditions is very promising. 

We therefore propose to add in TR 25.814 a statement that explicitly mentions configuring the feedback mode and therefore the MIMO mode depending on the load situation.

7.1.1.4.3
High level principles of MIMO for unicast traffic

--- Begin Text Proposal ---
Modes of operation of multiple transmit antennas at the cell site (denoted as MIMO mode) are spatial multiplexing, beamforming, and single-stream transmit diversity mode(s). The MIMO mode is restricted by the UE capability, e.g. number of receive antennas, and is determined taking into account the slow channel variation. The MIMO mode should be adapted slowly (e.g. only at the beginning of communication or every several 100 msec), and should also take into account the load situation in order to reduce the control signalling (including feedback) required to support the MIMO mode adaptation. 
--- End Text Proposal ---
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