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1	Introduction
During the last RAN4#86 meeting, the WF on OTA TR structure for Section 10 [1] was approved, which outlined the skeleton for capturing OTA directional and TRP conformance requirements. 

This document contributes a TP to TR 37.843, which is a test method for OTA TX spurious and EMC emission measurements in an indoor anechoic chamber. Constructive feedback is encouraged.   
 
2 [bookmark: _MON_1248174552][bookmark: _MON_1249227490][bookmark: _MON_1282989596][bookmark: _MON_1282992763][bookmark: _MON_1283666811][bookmark: _MON_1290505886][bookmark: _MON_1248002274]Discussion
According to TR 37.843 and TR 38.817-02, radiated spurious emissions can no longer be differentiated from EMC emissions for over the air testing. As a result, one single OTA test system set up can be used for testing both the spurious and EMC emission requirement simultaneously.

From [2], the proposed test procedure comprises three phases:
1. Pre-scan – fast measurements are performed over the entire spurious frequency range to identify spurious frequencies with useful emissions; it is not meant to measure the actual emission power levels. 
2. Peak EIRP measurements – the maximum EIRP is measured for the top [10] spurious frequencies with the strongest emission power levels; the measured maximum EIRP is applied to the unwanted spurious/EMC emission requirement. 
3. Fast TRP measurements – this method is carried out if the above maximum EIRP does not meet the emission limit by computing the fast TRP which is the average of the maximum EIRP measured in different azimuth sectors. The fast TRP is applied to the unwanted spurious/EMC requirement.   

The pre-scan, peak EIRP and fast TRP measurement methods are key to reduce spurious and EMC emission measurement time. The rationale behind the reduction in test duration is that if the measured peak EIRP and fast TRP can meet the unwanted spurious/EMC emission limit then it is not necessary to perform time-consuming full TRP measurements. This is because the comprehensive TRP measurements yield the least emission power levels as compared with the peak EIRP and fast TRP measurements. We can always fall back on the comprehensive TRP measurement if needed.
Our proposed test procedure does not utilize spherical grids in spurious and EMC emission measurements. 
3	Conclusions
It is proposed to agree on the TP to TR 37.843.
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5	Text proposal
TR 37.843 V15.0.0
--------------Start of text proposal-------------
10.3.1		Measurement uncertainty for TRP requirements
Based on the definition of the TRP measurement, the measurement uncertainty of the TRP requirement relies on the measurement uncertainty derivation for the directional requirements, with consideration of the additional uncertainty contributors, depending on the OTA test range and sampling grid.
10.3.1.4	OTA TX spurious emissions
10.3.1.4.2	Indoor anechoic chamber
10.3.1.4.2.1	Description
This method measures radiated spurious and EMC emissions in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the DUT (OTA AAS BS and NR BS type 1-O) and the phase centre of the receiving antenna in the far field region. A typical indoor Anechoic Chamber test system set up for radiated spurious and EMC emission measurements is shown in Figure 10.3.1.4.2.1-1. 
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Figure 10.3.1.4.2.1-1: A typical indoor Anechoic Chamber system set up for spurious and EMC emission measurements 
10.3.1.4.2.2	Test method limitations and scope
Due to physical constraints of a practical test chamber, it is unlikely that the far field measurement distance criteria can be met over the entire range of spurious emission frequencies.   
10.3.1.4.2.3	Procedure
The test procedure consists of two stages: the calibration and the measurement. 
Stage 1: Calibration:
[bookmark: _Hlk510787722]The calibration measurement is done by using a reference antenna with known efficiency or gain values. In the calibration measurement the reference antenna is measured in the same position as the DUT, and the attenuation of the complete transmission path from the DUT to the measurement antenna is calibrated out. Figure 10.3.1.4.2.1-2 presents a typical set up of a typical indoor anechoic chamber.  
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Figure 10.3.1.4.2.1-2: Indoor Anechoic Chamber calibration system set up for spurious and EMC emission measurements 

1) The measurement antenna should be placed at a fixed distance of  meters from the periphery of the DUT such that the measurement is performed in the far field of the transmitting DUT antenna; the far field conditions are 

	 
   where  is the largest dimension of the DUT or measurement antenna and  is the wavelength at the frequency of measurement.
2) Place a SGH antenna in the position of the DUT.
  
3) Calculate the calibration value between A and D, LA-D.
Stage 2: Measurement:

1) Place OTA AAS BS/NR BS type 1-O (i.e., DUT) on an RF transparent turn-table at a nominal height [ = 1.5 m] above the ground plane.

2) Configure OTA AAS BS/NR BS type 1-O output power according to the manufacturer’s declared rated power. 

3) Configure the DUT to transmit a single beam according to the test signal according to E-TM1.1 at 5 MHz bandwidth configuration.

4) If the DUT can only support multiple beams instead of a single beam in Step 2, then set the DUT to radiate multiple beams.

5) RF filtering (e.g., a notch, low pass or high pass filter) is necessary to increase the dynamic range of measurement.

6) Typically, power cables attached to the DUT may not radiate in the spurious and EMC frequency range. Therefore, for emission measurements, the measurement antenna’s half-power beamwidth need not cover the cables supplying electrical power and GPS cables do not wrap around the DUT.  

7) Set the spectrum analyser start frequency () and stop frequency () to the lowest () and highest () operating frequency of the measurement antenna, where the measurement antenna bandwidth = . 
 
8) Set the spectrum analyser resolution bandwidth in accordance with the MBW requirement as specified in TS 37.105 or TS 38.104.
2a: Pre-scan:
9) Select the spectrum analyser power detection mode to peak detector.

10) Configure the sweep time of the spectrum analyser to auto-couple.  

11) Rotate the DUT on the turn-table through 360° in the azimuth () direction in a discrete step of []. The total number of -sectors, , and let  denote the th -sector.  

12) For the th -sector, raise and lower the measurement antenna in the vertical direction from [ = 1 m] to [ = 4 m] to measure emission power levels.

13) Record unwanted emission power levels (Pmeas), spurious emission frequency, -sector  and antenna height  for each measurement bandwidth in list .  

14) Rotate the DUT to the next -sector and repeat Steps 12 to 13 until all  sectors are completed. 

15) Entries whose Pmeas  system noise floor are discarded from .
 					
2b: Peak EIRP measurements:
16) Select the spectrum analyser power detection mode to power averaging (RMS).

17) Configure the sweep time of the spectrum analyser to less than the transmission duration; for non-continuous transmission, employ the spectrum analyser gated sweep (i.e., gate triggered in such a way that the analyser only sweeps when the DUT is transmitting).

18) If  ≠ {} then select the spurious frequency with the highest unwanted emission power level recorded in . 

19) Repeat Steps 7-8 if a different measurement antenna is used.

20) Rotate the turn-table to the th -sector where the highest unwanted emission power level was recorded in .

21) Raise and lower the measurement antenna in the vertical direction from [ = 1 m] to [ = 4 m] to measure the maximum power level (Pmax,j).

22) Measurements should be made with the measurement antenna oriented in both orthogonal polarizations (Pmax,p1,j, Pmax,p2,j). If the measurement antenna supports single polarization, then it should be oriented in one polarization at a time.

23) Calculate EIRPmax,j = EIRPp1,j + EIRPp2,j (in linear units), where EIRPp1,j = Pmax,p1,j + LA-D (in dB) and EIRPp2,j = Pmax,p2,j + LA-D (in dB). If EIRPmax,j < , then the spurious frequency under measurement is compliant and no further measurements are needed. 

2c: Fast TRP measurements:

24) If EIRPmax,j ,  then repeat Steps 20 to 23 for the remaining  – 1 -sectors and calculate 

 
       If , then the spurious frequency under measurement is compliant and no further
	 measurements are needed.

25) Repeat Steps 18 to 24 for a total number of [10] spurious frequencies.
 

--------------end of text proposal-------------


