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1    Introduction
[bookmark: _GoBack]The metric for capturing 5G NR output power has been discussed in the previous meetings. This paper further discussed how to define the metric for OTA output power. We present some initial consideration in this paper. 
2    Discussion
It is important to consider the metric for OTA output power in order to ensure that output power requirements properly regulate co-existence properties. In the last meeting, some NR BS RF requirements about output power were discussed and following WF were agreed [1].
	RF parameter
	Agreement
	comments

	Output power


	Further investigate options:	
· TRP only
· EIRP (in the main beam) only
· Both TRP and EIRP (in the main beam)
	


“It should be noted that TRP may be measured by measuring EIRP at a limited number of points or cuts to obtain a suitable approximation to TRP”.

The NR BS output power is related to network coverage performance and interference. From operator’s point view, we should consider how to define metric based on the below two factors.
· Coverage performance
TRP applies to define the integrated output power around the whole sphere. TRP is used for UE OTA requirements in 3GPP, since current UE don’t have beamforming capability. Since TRP is an average value, it can't evaluate the maximum coverage range of wanted signal. However, EIRP (in main lobe) applies to define a direction on the peak radiated transmit power, this metric is necessary of evaluating the coverage performance.
Observation 1: It is necessary to define EIRP（in main lobe）for NR BS the output power.
· Interference
Considering the multiple antenna and beams forming design should make 5G NR produce a lot of side lobe in different directions, we need to analyze the interference of the side lobe. Below is the spatial properties simulation diagram. 
[image: ]
Figure 1: spatial properties simulation
The wanted signal is only in the main lobe, while the radiate power at side lobe and direction other than main lobe is always unwanted. This kind of unwanted signal will cause co-channel interference both in the same cell and neighbor cell. In order to achieve better system performance, it is better define a requirement to limit this kind of interference. To implement this we suggest that the ratio between EIPR (in the main lobe) and radiate power at other direction could be defined, and two options are as following.
Option1: Defining a ratio of EIRP (in main lobe) to TRP
Option2: Defining a ratio of EIRP (in main lobe) to EIRP (in largest side lobe), so called “side lobe suppression ratio”.
Option 1 could reflect the average interference to other directions, while option 2 can reflect the worst case. We find that the worst case is practical. Take the case in figure 2 as example. Beam 2 is the serving beam for UE2, while the Beam 1 side lobe is the interference, which is in the same direction with Beam 2. If we assume the same gain for Beam 1 and Beam 2, the SNR for UE 2 will not be larger than the “side lobe suppression ratio”. As for LTE, the SNR of DL 256QAM is around 25dB. That means if “Side lobe suppression ratio” is lower than 25dB, DL 256QAM may not be apply to the UE, which is in the same direction of the side lobe even it is in the cell centre. Hence, option 2 is our preference.
[image: ]
Figure 2: The interference of side lobe in serving cell

Observation 2: In addition to the EIRP (in main lobe), we also need to introduce side lobe suppression ratio requirement.  
For defining the requirement of side lobe suppression ratio, the following factors should be considered:
· Antenna array pattern: The number, direction and phase of array element may affect side lobe suppression ratio 
· Product realization: The number and accuracy of phase shifter are correlated with side lobe output power.
· Network performance: Need to meet the demand of deployment of the operators.
Side lobe suppression ratio may be defined as: 
Side lobe suppression ratio (dB) = [EIRP in main lobe] dBm - [EIRP in side lobe] dBm.
Observation 3: Side lobe Suppression ratio may be defined as [EIRP in main lobe] dBm - [EIRP in side lobe] dBm
3   Conclusions
The following observations are based on the above consideration.
Observation 1: It is necessary to define EIRP（in main lobe）for NR BS the output power.
Observation 2: In addition to the EIRP (in main lobe), we also need to introduce side lobe suppression ratio requirement.  
Observation 3: Side lobe suppression ratio may be defined as [EIRP in main lobe] dBm - [EIRP in side lobe] dBm
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