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1. Introduction
In the last RAN4 meeting, the requirement for NR UE minimum transmit power for frequency range 2 was discussed [1, 2], but no decision was made. This document will discuss this issue further and give our considerations.
2. Discussion
In network, the gNB controls the uplink signal so that the signal power level at the antenna is the expected level. If the received UE signal power is lower, the UE’s signal may not achieve expected SINR, the throughput of this UE will be impacted. If the received UE signal is higher, it may cause interference to other UEs served by the gNB. The UE minimum transmit power is the low limit for UL power control. When the couple loss between gNB and UE is less than MCL, the UE cannot power down any more. 
To simplify the requirement definition, we think it’s beneficial to consider  UE minimum transmit power only at beam peak direction based on EIRP. If transmit power on beam peak direction can achieve the required minimum transmit power, transmit power on all other directions can meet the minimum transmit power requirement. 
Proposal 1: The minimum transmit power requirement is defined as EIRP at maximum beam peak direction.
Generally, the expected uplink signal level at gNB is calculated as noise and interfere floor plus SINR.
For UMa scenario, the noise and interference floor is considered as thermal noise floor of gNB receiver. Assuming flowing parameters in TR38.803 [3]:


Operating frequency: 30GHz,



Minimum transmit bandwidth for mmWave UE: 50MHz,


NF of gNB receiver for 30GHz: 10dB,


Minimum distance between UE and gNB: 35m,



gNB antenna gain: 29dB (i.e. 8dBi + 10log128),



UE antenna gain: 11dB (i.e. 5dBi + 10log4)



SINR for QPSK signal receiving: 0dB.


Noise floor of gNB receiver is calculated as: 


-174dBm/Hz + 10logBW + NF = -174dBm/Hz + 10log(50*106) + 10 = -87dBm/ 50MHz. 
Path loss is calculated as: 
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 = 32.4 + 20log35 + 20log30 = 92.8dB.
The needed UE minimum transmit power is calculated as: -87dBm/ 50MHz + 0dB – 29dB + 92.8dB = -23.2 dBm/50MHz e.i.r.p.

For indoor scenario, the sensitivity of gNB usually can be relaxed several dB. Here we assume the relaxation is 8dB according to E-UTRA specification, i.e. E-UTRA Home BS reference sensitivity levels (-93.5dBm/20MHz) – E-UTRA Wide Area BS reference sensitivity levels (-101.5dBm/20MHz) = 8dB. Other assumptions are as below.


Minimum distance between UE and gNB: 2m,



gNB antenna gain: 18dB (i.e. 5dBi + 10log32),



SINR for 64QAM signal receiving: 11dB.



Noise and interfere floor of gNB receiver is calculated as: -87dBm/ 50MHz + 8dB = -79 dBm/ 50MHz. 


Path loss is calculated as: 
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 = 32.4 + 17.3log2 + 20log30 = 67.2dB.

Then the needed UE minimum transmit power is calculated as: 


-79dBm/ 50MHz + 11dB – 18dB + 67.2dB = -18.8 dBm/50MHz e.i.r.p.

Based on above analysis, it is sufficient that the NR UE minimum transmit power is defined as  -23.2dBm/50MHz e.i.r.p. Considering the possibility of UE beam peak direction exactly pointing the gNB is low, several dB relaxation can be considered. So, it is proposed that the OTA requirement for NR UE minimum transmit power is defined as -22dBm/50MHz e.i.r.p.
Proposal 2: The OTA requirement for NR UE minimum transmit power is defined as [-22]dBm/50MHz e.i.r.p.
3. Summary
This contribution discussed the NR UE minimum transmit power requirement in frequency range 2. The following proposals are made.
Proposal 1: The minimum transmit power requirement is defined as EIRP on maximum beam peak direction.

Proposal 2: The OTA requirement for NR UE minimum transmit power is defined as [-22]dBm/50MHz e.i.r.p.
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