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1 Introduction
Currently 3GPP is evaluating the potential benefit of introducing support for uplink MIMO. The corresponding study item is planned to be completed at RAN#53 (September) where after a potential work item may be started.
During the study item several companies have presented numerical results quantifying the gains [1]
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[5]. These results suggest that uplink MIMO can offer a substantial performance gain - in the order of 50-60 percent - for a RoT target of 15 dB when 4 Rx antennas are used. To a large extent the gains from uplink MIMO stem from the fact that when the UE is operating at a high rise over thermal (RoT) value the UE can become modulation limit. This results in that the UE cannot use their headroom by single-stream transmission and it is further discussed in e.g. [1]. 

This contribution highlights the fact that in environments where uplink MIMO is useful there is also a motive to introduce support 64 QAM. This is because it
· Enable the UE to utilize its entire headroom when the Node-B schedules single-stream transmissions. 
· Enable UEs with a single Tx antenna to efficiently use the RoT budget.
Hence, it is our view that there are use-cases for 64 QAM – both with and without uplink MIMO. Since it is straightforward to realize that uplink 64 QAM would be beneficial for single Tx UEs in small cells scenarios where a high RoT threshold can be used this contribution mainly focuses on the usefulness of also specifying it in combination with uplink MIMO.

2 Discussion - Relation to uplink MIMO

During the study item on uplink MIMO several companies have presented the performance evaluations. Besides these there has also been initial discussions regarding the physical layer and medium access layer design [9][6]
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 \* MERGEFORMAT [7]

 REF _Ref296588674 \r \h 
 \* MERGEFORMAT [8]. With respect scheduling most companies seem to favor an approach where a single (common) grant is used for controlling the total E-DPDCH transmission power and that the UE – in case of dual stream transmissions divides the E-DPDCH power is divided equally between two streams. Also we favor this approach since it allows for a modular design where the EUL scheduling performed by MAC-ehs is decoupled from the rank adaptation. (In the prolonging this means that the Node-B can change the rank without changing the grant). In practice the rank of the channel can change quite quickly even for a stationary UE. 
3 Conclusions 
This contribution discussed the benefits of supporting 64 QAM for HSUPA. Introducing support for 64 QAM would be beneficial because:

· In small-cell scenarios it will be possible to operate the Node-B at a high RoT and furthermore the radio channels experienced by the UE will often be non-dispersive. When the channel only support rank-1 transmissions UEs configured with uplink MIMO will become modulation limited if 64 QAM is not supported.

· Single Tx antenna UEs operating in cells capable of supporting a high RoT will be modulation limited unless 64 QAM is supported. 
To ensure that single Tx antenna UEs and UEs configured with uplink MIMO but scheduled with single-stream transmission can exploit the available headroom in scenarios where a Node-B can be operated at a high RoT we therefore believe that it would be beneficial to introduce support of 64 QAM in the uplink.
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