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1. Introduction and Discussion

According to the current status in RAN1, the uplink data rate is limited by the use of 16QAM with single-antenna transmission. Clearly, in several deployments this may not be a limiting factor as the supported data rate is primarily constrained by other factors such as the radio conditions. At the same time, there are scenarios where the radio conditions are sufficiently advantageous to allow for data rates higher that what is currently achievable with LTE ‎[1]. Exploiting these advantageous radio conditions can lead to not only a higher peak data rate, but also to an increase in spectrum efficiency. Furthermore, certain applications of LTE, for example data cards mounted in laptops, may have different implementation constraints that a typical handheld cellular terminal.

Increasing the uplink data rate beyond 16QAM single-antenna transmission can be done in at least two different ways:

· Uplink single-user MIMO

· Using 64QAM in the uplink

Despite having an increased data rate in common, the two techniques above also have some differences, e.g., with respect to the applicability in different scenarios. For example, a terminal supporting uplink SU-MIMO could in principle also support some form of transmit diversity, resulting in improved coverage in a macro-cellular environment.

Furthermore, note that supporting one or both of the two schemes above in the specifications does not automatically imply that all UEs are capable of uplink SU-MUMO and/or 64QAM. The discussion on UE capabilities is, in our view, separate from the discussion on including uplink SU-MIMO/64QAM in the RAN1 specifications. 

2. Conclusion

Based on the discussion above, it is proposed to

· Ensure that the basic LTE structure, for example with respect to reference signals and control signaling support, allows for inclusion of SU-MIMO and/or 64QAM into the specifications

· Consider to support at least one of uplink SU-MIMO or 64QAM in the first release of the LTE specifications
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