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1	Introduction 

With the consideration that the UE UL dynamic range will be highly contracted in 60GHz and above frequency ranges due to the downward trend in UE maximum output power capability and increasing free space path loss (FSPL), the possibility of skipping open-loop power control during the initial access for NR operating in 60GHz and above frequency ranges has been brought up in last two RAN4 meetings [1,2] where the analysis and observations had been based on primitive link budget assumptions. In this contribution, we provide the FR2 UL power distribution field data from real FR2 networks to support the observation that UE at 60GHz and above frequency ranges may always operate at PCMAX in order to achieve the desired SNR at gNB receiver and reaffirm the proposal of having UE output power always set at Pmax during the initial access in 60GHz and above frequency ranges which would assume the following benefits:

· No need for UE to measure DL reference signal RSRP (except for beam correspondence) and demodulate the signal to estimate the path loss to decide the absolute output power which in practice is rather inaccurate.
· Avoid the potential prolonged initial access time when UE absolute power is on the lower tolerance side.
· UE absolute power requirement is no longer needed. PCMAX during initial access can be verified by the existing spherical EIRP measurements.
                                
2 Discussion

The FR2 UL power distribution data were collected over a 60-day period from multiple devices in two different FR2 networks operating at 28 GHz and 39 GHz where data counts were more than 11 million and 3 million respectively.

Figures 2-1, 2-2, 2-3, and 2-4 show the UL power CDF for 28GHz PUCCH, 28GHz PUSCH, 39GHz PUCCH, and 39GHz PUSCH respectively. From these collected data we can arrive at the following observations:

Observation 1: For 28GHz PUCCH, more than 88% of output power was within top 10dB range from PCMAX.

Observation 2: For 28GHz PUSCH, more than 81% of output power was within top 10dB range from PCMAX.

Observation 3: For 39GHz PUCCH, more than 93% of output power was within top 10dB range from PCMAX.

Observation 4: For 39GHz PUSCH, more than 92.8% of output power was within top 10dB range from PCMAX.

  


Figure 2-1 UL power CDF for 28GHz PUCCH



Figure 2-2 UL power CDF for 28GHz PUSCH



Figure 2-3 UL power CDF for 39GHz PUCCH



Figure 2-4 UL power CDF for 39GHz PUSCH

The observation that UL power distribution for 39GHz UE is more concentrating in the top 10dB range from PCMAX as compared to 28GHz UE is consistent with our expectation which is due to less output power capability and higher free space path loss (FSPL) for 39 GHz. Considering that UE operating in 60GHz and above frequency ranges is subject to further higher FSPL than 39GHz and the output power capability is likely to be even less than 39GHz UE for the same device type, it is expected that UE at 60GHz and above ranges may always operate at PCMAX in order to achieve the desired SNR at gNB receiver.

Observation 5: UE at 60GHz and above ranges may always operate at PCMAX in order to achieve the desired SNR at gNB receiver.      

As the existing FR2 absolute power requirement for open loop power control does not look to be reliable and useful, we had proposed to simplify the open loop power control by always setting UE at Pmax during the initial access for NR operation at 60GHz and above ranges [1,2]. And the above observation as supported by the FR2 field data would further reaffirm our proposal.

Proposal: For NR operation in 60GHz and above frequency ranges, UE output power is always set at Pmax during the initial access.

3	Conclusion

In this contribution, we provide the FR2 UL power distribution field data from real FR2 networks to support the observation that UE at 60GHz and above frequency ranges may always operate at PCMAX in order to achieve the desired SNR at gNB receiver and reaffirm the proposal of having UE output power always set at Pmax during the initial access.

Observation 1: For 28GHz PUCCH, more than 88% of output power was within top 10dB range from PCMAX.

Observation 2: For 28GHz PUSCH, more than 81% of output power was within top 10dB range from PCMAX.

Observation 3: For 39GHz PUCCH, more than 93% of output power was within top 10dB range from PCMAX.

Observation 4: For 39GHz PUSCH, more than 92.8% of output power was within top 10dB range from PCMAX.

Observation 5: UE at 60GHz and above ranges may always operate at PCMAX in order to achieve the desired SNR at gNB receiver.

Proposal: For NR operation in 60GHz and above frequency ranges, UE output power is always set at Pmax during the initial access.
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