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1	Introduction
Referring to the SI agreements captured in subclause 6.3, TR 38.803 [1] for NR BS RF aspects, the metric for a number of radiated Tx and Rx requirements is TRP. At previous RAN4 meetings, one main concern of TRP raised by both BS and UE vendors is the impractically long OTA measurement duration during conformance testing. The measurement duration is further exacerbated by a number of OTA Tx and Rx requirements that are specified as TRP.        

In this document, we use the Tx spurious emission case as an example and provide an estimation of the TRP measurement duration for NR BS operating in frequency range 2.   
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From Clause 6.3 in TR 38.803 [1], Table 1 lists the OTA requirements which are specified in TRP for NR BS operating in frequency ranges 1 and 2.   

	OTA requirement
	NR BS type
	Metric

	Tx BS output power limit
	1-O
	TRP (for medium range and local area BS only)

	
	2-O
	TRP or EIRP

	ACLR
	1-O
	TRP

	
	2-O
	

	Emission mask
	1-O
	TRP

	
	2-O
	

	Tx spurious emissions
	1-O
	TRP

	
	2-O
	

	Rx spurious emissions
	1-O
	TRP or not

	
	2-O
	


					Table 1: OTA NR BS requirements specified as TRP for frequency ranges 1 and 2 

Table 2 lists the agreed measurement bandwidth for different spurious frequency ranges, which is captured in Clause 6.3 in TR 38.803 [1]. 
	Spurious frequency range
	Measurement bandwidth 

	30 MHz ≤ fsp ≤ 1 GHz
	100 kHz

	1 GHz < fsp ≤ 26 GHz (for operating bands which are between 6 GHz and 13 GHz)
	1 MHz 

	1 GHz < fsp ≤ 2nd harmonic of the upper frequency edge of the downlink operating band in GHz (for operating bands which are above 13 GHz)
	1 MHz 


					Table 2: Measurement bandwidths for different spurious emission frequency ranges
As a case study of TRP measurement duration, we consider the Tx spurious emissions requirement for NR BS type 2-O (i.e., NR BS operating in frequency range 2). Table 3 lists the parameters which are used to estimate the total TRP measurement time. TRP of spurious emissions is measured in steps of the measurement bandwidth starting from 30 MHz until 67 GHz excluding the operating frequency band plus a guard band on either side of the band edge, i.e., from 31.76 GHz to 33.44 GHz. This amounts to 74019 measurement bandwidth steps. For each measurement bandwidth step, radiated power is sampled at every 15° in the  and θ axes of the spherical coordinate system; this accounts for 266 measurement points. The NR BS type 2-O under test is located in center of the sphere as shown in Figure 1. The TRP is obtained by integrating all of the 266 power values. 

	NR BS operating band 
	n259: 31.8 – 33.4 GHz

	Upper spurious frequency
	2nd harmonic of 33.4 GHz  67 GHz

	Number of measurement bandwidth steps
	74019

	Azimuth angles
	-180° ≤  < +180º

	Elevation angles
	-90° ≤ θ ≤ 90°

	Spatial measurement grid resolution
	15º

	Total number of measurement points over a whole sphere
	266

	Time per spatial measurement point 
	0.3 second

	Polarization 
	1 (single polarized antenna)

	


Total time = (time per measurement point) ×
                    (total number of measurement points over a whole sphere) × 
                    (number of frequency steps)
	0.3 × 266 × 73699 = 5881180.2 seconds

	
	                              =  98019.7 minutes

	
	                              = 1633.7 hours

	
	                              =   68.1 days

	
	                              =    9.7 weeks

	
	                              =   2.4 months


							Table 3: Total TRP measurement duration for spurious emissions 
The TRP measurement duration shown in Table 3 does not include dual polarized antennas, different beamforming configurations, setup calibration, etc.

3	Conclusions
We have studied and estimated the duration of TRP measurement for the Tx spurious emissions requirement for NR BS operating in frequency range 2, which is approximately 2.5 months. Based on our studies, the main contributors to the lengthy TRP measurement duration are as follows:

1. measurement bandwidth (because the size of the measurement bandwidth dictates the number of steps)
2. the number of measurement points over the whole sphere
3. the upper limit of spurious frequency spectrum 
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