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1. Introduction

There has been some discussion in recent 3GPP and CTIA meetings regarding the role of transmission mode and its impact on antenna performance. This paper provides an initial discussion of the issues.
2. Discussion
The original plan to investigate this issue was to perform simulations for different antenna types using different transmission modes to see to what extent the performance of antennas varied depending on the mode.
Currently, 3GPP MIMO OTA testing is limited to TM3, and CTIA has additionally added TM2. The reason for the restriction was primarily to limit the scope in order to allow progress, however, the impact of transmission mode is one that needs to be understood.

Currently there are 9 transmission modes defined up until Release 10 which are summarized in Table 1. Each transmission mode is optimized for a particular radio environment and as such it would be surprising to find that any one antenna design would be optimal for all transmission modes.

The most obvious case where the transmission mode may interact with the antenna is in the contrasting requirements for spatial multiplexing and beamforming. In the former, the optimal performance occurs when the antenna correlation is minimized in order that the UE receives different versions of the transmitted signal through the channel. In contrast, the use of single rank beamforming where the signal is directed to the UE with up to 8 transmit antennas, creates a situation where the optimal antenna would be one where both antennas point in the same direction in order to maximize the received energy.
To study this in more detail it was hoped to perform simulations however it is also noted that the behaviour of the UE with respect to the different transmission modes is dependent on receiver algorithms, and results obtained from generic simulation tools such as Agilent’s SystemVUE may not be a good indication of how real UE perform.

With that in mind it is proposed that interested companies take some typical cases such as TM1 and TM3 and simulate how they expect the receiver to perform with different types of antennas. The CTIA reference antennas may be a go starting point although other designs may also be relevant in assessing the extent to which antenna performance varies by transmission mode.
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3. Conclusions
It is proposed that interested companies perform simulation of typical cases such as TM1 and TM3 and simulate how they expect the receiver to perform with different types of antennas. The CTIA reference antennas may be a good starting point although other designs may also be relevant in assessing the extent to which antenna performance varies by transmission mode.

