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1
Introduction

The agreed power control rule for PUSCH is given in [1]:

P = min ( Pmax ,  10 log M + Po + α x PL + delta_mcs + f(_i))
where at RAN1#50bis it was agreed that the user specific Po would have a range of [-126 dBm, 24 dBm] with a 1 dB resolution.  In this contribution we discuss signaling aspects related to Po.
2 Cell-specific and user-specific components of Po
As discussed in [2]. [3], Po is computed based on the the thermal noise PSD, the eNB noise figure, the IoT level at the eNB, as well as the desired target SINR for the UE. 

We propose to split Po into two components: Po = Po_nominal_dBm + Po_user_i_dB
· Po_nomina_dBml: this is a cell specific component which sent via BCH, and is expressed in units of dBm
· Po_user_i_dB: this is user-specific power offset component that is sent to the UE via higher layer signaling, and is specified in units of dB
It is further proposed that the signaled Po_user_i_dB is used additively by the UE on top of the broadcasted Po_nominal_dBm (i.e., Po_user_i_dB does not replace Po_nominal_dBm, rather it is an offset on top of Po_nominal_dBm).

Given that the thermal noise PSD, eNB noise figure, and IoT level at the eNB are all cell specific quantities, it would make sense to include these cell-specific portions in Po_nominal_dBm, along with perhaps a nominal target SINR that would be used by each UE until it receives an explicit user-specific component.
The target SINR per user can be calculated in a variety of ways (one such example is given in [2] which utilizes path loss reports from neighboring sectors), therefore it makes sense to signal this part separately with Po_user_i_dB using higher layer signaling. We have proposed in [2] that Po_user_i_dB be represented using 4 bits with a range of [0 dB, 15 dB] in steps of 1 dB.  We can then use a range for Po_nominal_dBm of [-126 dBm, 9 dBm] so that Po = Po_nominal_dBm + Po_user_i_dB has the agreed upon range of [-126 dBm, 24 dBm]
3 Conclusion

· For the purposes of optimizing dynamic range, Po in the current UL PUSCH power control rule should be split into Po = Po_nominal_dBm + Po_user_i_dB
· Po_nominal_dBm is sent via cell BCH

· range of -126 dBm to 9 dBm in steps of 1 dB

· Po_user_i_dB is sent via RRC signaling; it is used as an additional power offset to Po_nominal_dBm by the UE

· 4 bits to represent a dynamic range of 0 dB to 15 dB in steps of 1 dB
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