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1 Introduction
NF (noise figure) is one parameter needs to be replied to ITU-R WP5D for co-existence study and it is also an important parameter to define the RX requirement for NR. In this contribution, we provide some consideration on NF for NR BS.
2 Discussion
In agreed WF on Simulation assumptions of Co-existence study for WP5D in last RAN4 meeting, 13dB NF is assumed for calibration purpose, however, exact NF value should be discussed in parallel with the calibration [1].
It is known that total NF of receiver would be determined by all the devices along the Rx chain. Though the front end devices contribute to the main part of the total NF, to calculate the typical and accurate NF for the receiver especially at the mmWave bands would be a challenging task, as lots of factors need to be considered, e.g. the filter type, waveguide, CPW or LTCC; the PCB material; the routing length or the semiconductor technology of the LNA. Discussions in [2] and [3] are helpful to better understand the complicated situation to determine the accurate NF for the mmWave bands. It is noticed that the selected devices or factors to determine the total NF are different in [2] and [3], in other words, both are incomplete in the cascaded analysis of the NF. For instance, for the mmWave band, hybrid beamforming architecture is very popular in both academic and industrial research and phase shifter is very important for the hybrid structure [4]. As analyzed in [3], the insertion loss of phase shifter for mmWave bands could be as high as 5~10dB. The phase shifter alone may contribute a lot to the cascaded NF as the gain of the LNA may not be high enough to compensate the effect of the high NF devices. Meanwhile, the switch, circulator, filter, mixer, ADC, etc. would also increase the total cascaded NF.
Furthermore, we know that the REFSENS test should also be performed in extreme temperature condition, the insertion loss variance vs temperature of each device in the Rx chain shall be considered in the NF calculation. The typical NF for LNA and filter for around 30GHz are ~2.5dB and ~2dB in [2] respectively. However, from the commercial available data sheet for the LNA, we see that the NF could be as high as 3.5dB at extreme temperature for the 30GHz band. The case is similar for the filter. Specifically, the insertion loss of filer also depends on the required rejection for the supported band. The more rejection at the out of band frequency range, the higher insertion loss could be. So a general IL for the filter without specific band information is likely meaningless in determining the NF. 
The total NF in [2] is already 9.1dB for 30GHz band without considering all possible affecting factors, not to say it is just the typical value for the normal temperature. Based on the analysis above and considering the device character at extreme conditions, we think that 11dB NF could be a more reasonable value to be considered for the 30GHz band.
3 Conclusion
NF for NR BS is discussed in this contribution. Considering the high frequency character, cascaded devices and factors which may affect the NF as well as insertion loss variance of filter and amplifier under extreme temperature conditions, we have the following proposal:
Proposal It is proposed that 11dB NF to be set for bands around 30GHz and 13dB NF for 70GHz band.
References
[1] R4-167079, WF on Simulation assumptions of Co-existence study for WP5D, NTT DOCOMO, INC.
[2] R4-166526, Discussion on BS and UE noise figure for mm-waves, Ericsson
[3] R4-163807, Discussion on RF parameters for New Radio in 24.25-86GHz, CMCC
[4] RWS-150039, Vision and Schedule for 5G Radio Technologies, Samsung























































































3GPP


