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Discussion
One remaining issue for the uplink power control is the content of power headroom report. It is very important for the eNB to have the information on the received PSD of PUSCH from a UE in order for efficient uplink link adaptation. This information on the PSD at the eNB can be obtained from the power control headroom reports. There are basically two proposals on the content of power headroom report:
Option A: the difference between the measured UE transmit power and the maximum UE transmission power, that is P_max - P_measured;
Option B: the measured pathloss at the UE which is the input to the OL-PC formula.

We propose to adapt option B based on the following reasons:
1. Pathloss can be measured in every subframe and may be averaged/filtered over several subframes while P_measured can only be measured when there is uplink PUSCH transmission.
2. In addition, the actual transmit power for PUSCH may change from subframe to subframe since different bandwidth and MCS levels may be granted. This could cause some difficulties when averaging or filtering the measurements over multiple subframes to improve the accuracy of measurement.
3. Furthermore, the transmit power is based on pathloss through the PC formula. The P_measured will inherit the in-accuracies from the pathloss measurements plus the additional measurement errors of transmit power.
4. Given pathloss, the eNB can easily calculate the PSD used at the terminal. The decoding errors of TPC commands delta_i at the UE will result in some in-accuracy which can be addressed in the following ways:
a. When absolute values are used for delta_i, then there should be no problem;
b. When accumulative values are used for delta_i, since it is protected by the CRC, the probability of error is low. Additional information about the accumulated delta_i may be reported with pathloss in this case.
5. Since the pathloss of a UE changes slowly, the reporting period of pathloss (and may be for the accumulated delta_i) can be of the order of 100 ms.
6. With uplink SRS, the eNB can make use of the fast fading information for PUSCH transmission. The uplink power control for both SRS and PUSCH are based on the same formula (and maybe with an offset), pathloss report should be efficient to derive the PSD difference between SRS and PUSCH. On the contrary, P_measured for PUSCH along does not reflect the PSD difference between SRS and PUSCH, for example when the Pmax is reached for either channel.
Therefore, pathloss measured at the UE should be reported for uplink power control. An accumulated delta_i may also be reported together with the pathloss.




























































































































































































































































