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Discussion
1. Introduction 

The current assumption for the minimum UE Tx power requirement is -30dBm [1].   This is a 20dB relaxation compared to the WCDMA requirement.  In this contribution, we discuss the potential negative impacts of such a relaxation. 
2. Discussion
The current requirement in [1] is the following:  
6.3.2 Minimum output power

The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power in the channel bandwidth (clause 5.2) for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.

6.3.2.1
Minimum requirement

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall be less than [-30] dBm. 

The pertinent WCDMA requirement was -50dBm minimum Tx power. The reason for the low WCDMA minimum power requirement was the need to combat near-far problem.  A WCDMA UE close to the NB can potentially increase the RoT and therefore reduce the cell coverage area for other UEs unless the UE Tx power can be set to a very low level.  
The situation in LTE is different because the UE normally does not share the frequency resources with other UEs, therefore a higher received UL power at the eNB, due to the lack of sufficient power control, does not directly impact the link budget of other UEs.  
This argument; however, does not take into consideration the fact that in SDMA operation, there will be UEs sharing the same frequency resources.  
SDMA operation is expected to be used in picocell deployments scenarios, for example, due to the following reasons:
· Because of the small cell size, the channel delay spread is low; therefore a given Rx antenna weight vector at the eNB is optimum over a wide frequency range. 
· Most UEs in a picocell are not link budget limited, therefore the UL capacity is more likely bandwidth limited.  This can be alleviated by SDMA. 
SDMA operation relies on an opportunistic multiplexing, where two UEs can be orthogonalized by appropriate setting of the antenna combining weight coefficients in the eNB receiver.  Perfect orthogonality; however, does not occur frequently, so the receiver has to employ spatial MMSE operation to suppress the residual cross-layer interference.   Spatial MMSE can only work effectively though if the received power from the multiplexed UEs is comparable.  
Comparable received power is normally ensured by the UL power control operation.  However, when the UEs are at the minimum power level, then the UL power control is effectively disabled.  This means that the opportunistic pairing of UEs is burdened by a new dimension of matching not only the spatial direction of UEs but also their approximate received power.  This can reduce the probability of finding matching UEs, therefore it reduces the SDMA gain. 
This problem is more likely to occur in picocell deployments where the low UL pathloss means that a significant number of UEs can be at the minimum transmit power, therefore not effectively power controlled.  
3. Conclusion
Due to the potential negative impact on SDMA operation, we recommend that the LTE UE minimum output power should be set in line with the WCDMA UE minimum output power of -50dBm.   
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