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1.		Introduction R
This is a resubmission of [1] from Greece just having some important corrections.4-125719
UE reference architecture was discussed at RAN4-NR#1 in Spokane [2]. A desire to study potential filter requirements was requested. Here we limit our analysis to the NR>6 GHz transmitter path only. Below are measurement results from a typical 27 GHz Gallium Arsenide PA 2:nd harmonic emission and a simulation result from a patch antenna harmonic frequency radiation gain. These are fundamental parameters which dictates filter requirements besides of the max allowable emission level requirement. 

2.	PA harmonic emission measurements at 2xfc
	 
Figure 1. GaAs PA 2:nd harmonic emission measurement. This example has Psat>24 dBm.



3.	Patch antenna typical harmonic radiation
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Figure 2. Simulated 30 GHz patch antenna element 2:nd harmonic 3D radiation pattern.
As can be observed a peak gain of >6 dB and a total efficiency of -1.4 dB at 60 GHz can be expected if this 30 GHz fc antenna is excited with a 2xfc signal. Hence no harmonic filtering can be expected from the antenna itself.

4.	TX filter requirements
The PA sample studied here has its Psat>24 dBm and represents just an example. A PA designed for less Psat (for the distributed PA approach [3]) will likely scale down its harmonic emission absolute power accordingly.
From the above measurement and simulation results it can be concluded that the harmonic emission from the PA will not obtain any attenuation from a typical antenna connected to it. Instead f.ex. a low pass filter will have to attenuate all of the PA spurious emissions if their levels exceeds any of the FCC requirement of -13 dBm/MHz or the ITU recommendation of -30 dBm/MHz. For output powers between 18 and 24 dBm a filter with 0 to 13 dB attenuation of the 2xfc spurious would be needed to meet the FCC requirement and with 17 to 30 dB attenuation for the ITU case. Now for NR linear modulation skims a significant back-off from Psat of around 10 dB will be expected which implies no filter would be needed to meet the FCC rule and about 10 dB attenuation required for the ITU rule since from fig. 1 2xfc exhibit some -20 dBm at 14 dBm Pout. The isertion loss at the passband 24.25-29.5 GHz is hence desired to be <1 dB.
5.	Conclusion
It has been observed through PA measurements and patch antenna element simulations that no low pass filter will be required between the PA and antenna for FCC compliance but a 10 dB attenuation filter would be needed for ITU compliance. 
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