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Introduction
In RAN4#82, a way forward has been agreed in [2] on receiver dynamic range requirements for NR BS, where it is agreed to “To Investigate the noise floor rise for dynamic range and ICS requirement for NR BS firstly in RAN4”. 
For above 24GHz, the idea is to reuse the existing simulation assumptions of WP5D coexistence study captured in the TR 38.803 for preliminary study. 
In this contribution, we provide our initial analysis on receiver dynamic range for NR in different deployment scenario. 
Noise Floor Rise for Receiver Dynamic Range Requirement in mmWave NR BS
As described in [2], for dynamic range requirement of E-UTRA BS, power level of interfering signal can be written as
PIntf [dB]= -174+10*log10(BWchannel) + NF[dB] + NFR[dB],                                         (1)
On the other hand, the power level of the wanted signal can be written as
Pwanted [dB]= -174+10*log10(BWwanted) + NF[dB] + NFR[dB]+𝛾[dB]+IM[dB].                         (2)
In equations (1) and (2), NFR is the noise floor rise which is set to 20 dB, and derived according to the system level simulation results considering both inter-cell interference and RSRP measurement accuracy for uplink power control. As explained in [3], IM is implementation margin reserved for BS manufacturer in dB; For high MCS level, IM is assumed to be 2.5dB. 𝛾 is the Singal-to-Noise Ratio that satisfies 95% throughput of measurement channel. 
For NR, the NFR should be estimated using system level simulations. We use the UL ACIR according to agreements in 38.803.  For the noise floor rise, we consider both 50% and 99% UL interference at victim system receiver. 
UL Interference Levels at Victim Network
50% UL interference at victim Network
For the noise floor rise simulations, we first derive the 50% UL interference levels at victim receiver. The 50% UL interference levels at victim receiver for the scenarios under study with full buffer (FB) traffic are shown in Table 1. While Table 2 shows the same interference levels with file transfer protocol as traffic model.






Table 1: 50% UL interference at victim Network with FB Traffic [dBm].
	Band [GHz]
	30
	45
	70

	UMa
	-109.7
	-
	-

	UMi
	-111.3
	-111.2
	-113.2

	InH
	-99.4
	-99.2
	-99.4



Table 2: 50% UL interference at victim Network with FTP Traffic [dBm].
	Band [GHz]
	30
	45
	70

	UMa
	-142.5
	-
	-

	UMi
	-150.3
	-146.2
	-149.5

	InH
	-150.5
	-146.7
	-143.7



The following UL parameters have been documented in [1] which were reported back to ITU-R.

99% UL interference at victim Network
We also derive the 99% UL interference levels at victim receiver. Tables 3 and 4 show the 99% UL interference levels with FB and FTP traffics.
Table 3: 99% UL interference at victim Network with FB Traffic [dBm].
	Band [GHz]
	30
	45
	70

	UMa
	-86.9
	-
	-

	UMi
	-91.3
	-93.0
	-93.6

	InH
	-77.0
	-77.6
	-78.8



Table 4: 99% UL interference at victim Network with FTP Traffic [dBm]
	Band [GHz]
	30
	45
	70

	UMa
	-108.7
	-
	-

	UMi
	-113.1
	-112.8
	-114.8

	InH
	-105.8
	-103.7
	-103.5


Noise Floor Rise
According to given percentiles of UL interference levels (I), we can calculate the Noise Floor Rise (NFR) by
NFR(I)[dB]=(I+CS)[dB]-CS[dB],                                                                       (3)
where, CS refers to the Conducted Sensitivity, which can be formulated as
CS[dB]= -174 + NF[dB] + 10 log(BW) + SINR[dB].                                                    (4)
Noise floor rise at 50% UL interference
We have explained this in more detail in one of our companion papers [4]. Using equations (3) and (4) and interference levels in Tables 1 and 2, we can calculate the noise floor rise for 50% UL interference as in Tables 5, and 6.


Table 5: Noise floor rise at 50% UL interference with FB [dB].
	Band [GHz]
	30
	45
	70

	UMa
	0.0058
	-
	-

	UMi
	0.0041
	0.0041
	0.0026

	InH
	0.0625
	0.0654
	0.0618



Table 6: Noise floor rise at 50% UL interference with FTP [dB].
	Band [GHz]
	30
	45
	70

	UMa
	0.0000
	-
	-

	UMi
	0.0000
	0.0000
	0.0000

	InH
	0.0000
	0.0000
	0.0000



Noise floor rise at 99% UL interference
Using equations (3) and (4) and interference levels in Tables 3 and 4 we can calculate the noise floor rise for 99% UL interference as in Tables 7, and 8.
Table7: Noise floor rise at 99% UL interference with FB [dB].
	Band [GHz]
	30
	45
	70

	UMa
	0.9964
	-
	-

	UMi
	0.3896
	0.2646
	0.2312

	InH
	5.4759
	5.0610
	4.2776



Table8: Noise floor rise at 99% UL interference with FTP [dB].
	Band [GHz]
	30
	45
	70

	UMa
	0.0092
	-
	-

	UMi
	0.0027
	0.0029
	0.0018

	InH
	0.0143
	0.0231
	0.0246



Tables 7 and 8 indicate that the NFR is minor for all cases, except the for the InH case, especially with FB traffic model.
Conclusion
[bookmark: _GoBack]We have presented noise floor rise for three different scenarios for mmWave spectrum. As it is seen for both 99% and 50% interference levels, the noise floor rise is very small, except for InH case when 99% interference level is considered. 
As reported in [3], the noise rise could be very small for NR, effectively considering it 0dB, thus our results are inline with [3] in most cases, that is for UMa and UMi cases. 
Observation-1: Noise floor rise for dynamic range of NR receiver is ~0dB for UMa and UMi deployment.
In our results, we have seen that, InH case has higher noise rise in 99% UL interference, comparted to 50% UL interference level. It is worth noting here that, dynamic range is usually measured with respect to 50% interference levels. In our simulations, we have seen 0dB noise rise for InH case when 50% interference level is considered. 
Observation-2: RAN4 may need further investigations for InH deployment case.
For InH case, we intent to investigate further and find out the reason for such results in our future investigations. 
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