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1 Introduction
UE TX power measurement proposed in [1] is defined as the power spectrum density (per resource block).  To compute the TX power, the UE needs to use transmit power measurements in subframes where uplink transmissions occur.  After each subframe with  uplink data transmission, a measurement occasion is computed per:
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is the last OFDM symbol within a subframe where the UE transmits 
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is the subframe number within a radio frame with PUSCH transmission
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Figure 1: UE TX power measurement timing 
Figure 1 depicts typical timing of UE TX power measurement occasion and reporting. Depending on layer 3 measurement control, UE may transmit a UE TX power measurement mapped uniquely to a PUSCH or piggyback on PUSCH transport channel with user data.
At the eNodeB during subframe n+5 (if no re-transmissions are required, for the PUSCH carrying the measurement report), UE TX power measurement report received is used to estimate pathloss per UE transmission
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Equation 2
Where:
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 is power of the PUSCH transmission per resource block of UEi measured by the eNodeB at the corresponding subframe n.

Hence the eNodeB can accumulate UE measurement estimates per UE. Measurement estimates can be used to assist link adaptation and uplink scheduling.
2 Measurement accuracy
Typically before transmission of a PUSCH, UE sets the transmit power per the power control equation [2].  The UE TX power takes at least 75 microseconds to stabilize within +/- 2dB of the power adjustment.  Therefore, it is recommended that the UE use all the OFDM symbols within a subframe to measure its average TX power per resource block. Note that the eNodeB needs to accumulate Rx_power measurement of each corresponding subframe, and that  measurement estimates per UE computed by the eNodeB will be less accurate than the TX power PSD reported by each UE.   Therefore other measures or other schemes should be considered to improve link adaptation.
One alternative to assist link adaptation is to improve the uplink power control algorithm accuracy i.e. to improve the downlink pathloss estimate compared to the actual uplink pathloss. Uplink and downlink pathloss differ because of the interference and the radio frequency configuration at the eNodeB.  It should be noted that while the interference difference (fast varying) can only be mitigated using link adaptation (H-ARQ), while  RF plumbing i.e. fixed difference can be resolved through site calibration. 

3 Conclusion

UE TX power measurement reports may contribute significantly to uplink signalling overhead.  UE TX power measurement reports may be required after transmission of each PUSCH.  Given, the feasible accuracy of UE TX power measurement and the effect on the eNodeB UE’s pathloss estimate, unless the link adaptation gain from the UE TX measurement reports can be shown to be greater than the uplink interference created, it is recommend to explore power control improvements before adding this additional signalling overhead. 
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UE TX power measurement report mapped to  PUSCH transmission
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