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Introduction
In the previous RAN4 meetings, we have discussed extensively on whether the receiver dynamic range is required for mmWave NR BS. 
In this contribution, we summarize the results from our previous contributions and also summarize from other companies results. 
NFR at Victim Network with array gain [Ericsson contribution in RAN#83 meeting: R4-1705097]
We have explained the noise floor rise calculations in our previous contributions [2]. We summarized the NFR results when array gain is considered. 
NFR for UMa scenario
The NFR levels for UMa scenario are presented in Table 4.
Table 4: NFR levels for UMa scenario
	Scenario
	GS
	Utilization
	NFR @ 50% UL
Interference
	NFR @ 99% UL
Interference

	UMa@30GHz
16dB ACIR
	0%
	50%
	0.0057
	0.5616

	
	0%
	90%
	0.0057
	0.5616

	
	100%
	50%
	0.0063
	0.5991

	
	100%
	90%
	0.0336
	2.1244



NFR for UMi scenario
The NFR levels for UMi scenario are presented in Table 5.
Table 5: NFR levels for UMi scenario
	Scenario
	Utilization
	NFR @ 50% UL Interference
	NFR @ 99% UL Interference

	Umi@30GHz
16dB ACIR
	50%
	0.0041
	0.3875

	
	90%
	0.0222
	0.7901

	Umi@45GHz
14dB ACIR
	50%
	0.0035
	0.2599

	
	90%
	0.0189
	0.9533

	Umi@70GHz
14dB ACIR
	50%
	0.0023
	0.2077

	
	90%
	0.0106
	0.8774



NFR for InH scenario
The NFR levels for InH are presented in Table 6.
Table 6: NFR levels for InH scenario
	Scenario
	Utilization
	NFR @ 50% UL Interference
	NFR @ 99% UL Interference

	Umi@30GHz
16dB ACIR
	50%
	0.0623
	5.4554

	
	90%
	0.1322
	8.0416

	Umi@45GHz
14dB ACIR
	50%
	0.0595
	5.0349

	
	90%
	0.1235
	7.2146

	Umi@70GHz
14dB ACIR
	50%
	0.0569
	4.2481

	
	90%
	0.1180
	6.1933



In the above results, we see 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. 
[bookmark: _GoBack]Observation-1: 
Noise floor rise for dynamic range of NR receiver is ~0dB for all scenarios at 50 percentile UL interference.
Observation-2: 
Noise floor rise for dynamic range of NR receiver is ~0dB for UMa and UMi scenarios at 90 percentile UL interference.
Observation-3: 
Noise floor rise for dynamic range of NR receiver for InH scenario at 99 percentile UL interference is not substantial.
NFR at Victim Network Without Array Gain [Ericsson contribution in RAN#NR2 adhoc meeting: R4-1706813]
Corresponding NFR results from our previous contribution [3] is summarized in this section. In the following rrsults, we present the results when array gain is not considered. 
NFR for UMa scenario without array gain
The NFR levels for UMa scenario are presented in Table 4.
Table 4: NFR levels for UMa scenario
	Scenario
	GS
	Utilization
	NFR @ 50% UL
Interference
[dB]
	NFR @ 99% UL
Interference
[dB]

	UMa@30GHz
16dB ACIR
	0%
	50%
	0,0007
	0,0102

	
	0%
	90%
	0,0018
	0,0371

	
	100%
	50%
	0,0008
	0,0902

	
	100%
	90%
	0,0043
	0,5231



NFR for UMi scenario without array gain
The NFR levels for UMi scenario are presented in Table 5.
Table 5: NFR levels for UMi scenario
	Scenario
	Utilization
	NFR @ 50% UL Interference
[dB]
	NFR @ 99% UL Interference
[dB]

	Umi@30GHz
16dB ACIR
	50%
	0,000002
	0,001411

	
	90%
	0,000002
	0,001411

	Umi@45GHz
14dB ACIR
	50%
	0,000003
	0,001756

	
	90%
	0,000003
	0,001756

	Umi@70GHz
14dB ACIR
	50%
	0,000002
	0,001354

	
	90%
	0,000002
	0,001354



NFR for InH scenario without array gain
The NFR levels for InH are presented in Table 6.
Table 6: NFR levels for InH scenario
	Scenario
	Utilization
	NFR @ 50% UL Interference
[dB]
	NFR @ 99% UL Interference
[dB]

	InH@30GHz
16dB ACIR
	50%
	0,002
	0,067

	
	90%
	0,005
	0,146

	InH@45GHz
14dB ACIR
	50%
	0,005
	0,191

	
	90%
	0,010
	0,461

	InH@70GHz
14dB ACIR
	50%
	0,008
	0,156

	
	90%
	0,016
	0,240



In the above results, we see 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-4: 
Noise floor rise for dynamic range of NR receiver without including the array gain is ~0dB for all scenarios at 50 and 99 percentile UL interference.
Summary of all investigations in RAN4
In the table below, we summarizer investigations from different companies related to mmWave receiver noise floor rise requirements.
	R4-1706752: BS receiver dynamic range for mmWave bands
Source: Huawei, HiSilicon
	Proposal:
The dynamic range simulation result for mmWave bands is small and no need to specify the requirement.


	R4-1705097, Simulation results for receiver dynamic range of NR BS receiver with different deployment scenarios
Source: Ericsson

	Observation-1: 
Noise floor rise for dynamic range of NR receiver is ~0dB for all scenarios at 50 percentile UL interference.
Observation-2: 
Noise floor rise for dynamic range of NR receiver is ~0dB for UMa and UMi scenarios at 90 percentile UL interference.
Observation-3: 
Noise floor rise for dynamic range of NR receiver for InH scenario at 99 percentile UL interference is not substantial.
Proposal: 
There is no need to specify dynamic range requirement for NR BS.

	R4-1705430: Proposal on mmWave NR BS Receiver Dynamic Range
Source: Nokia, Alcatel-Lucent Shanghai Bell
	Proposal: 
To specify the mmWave NR BS receiver dynamic range requirement with the interference level of 15dB over the receiver thermal noise floor, and the wanted signal level calculated as the interference signal level plus the required UL 16QAM SNR and implementation margin. Here the SNR can be obtained at 95% relative throughput from link level simulations, and the implementation margin can be defined as 2.5dB.


	R4-1706813: Simulation results for receiver dynamic range of NR BS receiver without array gain for different deployment scenarios, 
Source: Ericsson
	Observation: 
Noise floor rise for dynamic range of NR receiver without including the array gain is ~0dB for all scenarios at 50 and 99 percentile UL interference.
Proposal: 
There is no need to specify dynamic range requirement for NR BS.


	R4-1706774: Discussion on receiver dynamic range and ICS requirement of range2 NR BS
Source: ZTE Corporation
	Proposal 1: 
not to specify the dynamic range requirement for rang2 NR BS.



As it is seen from the above summary, most of the investigations points to a common conclusion that there is no need to define NR BS receiver dynamic range requirement for mmWave base station. 
In addition to a WF agreed in 
· For RX dynamic range requirement
· Confirm in next meeting whether other requirements implicitly demonstrate compliance to a small (e.g. 5dB) dynamic range
For LTE, the demodulation requirements are set well above the noise floor. It is reasonable to assume that a similar approach may be adopted for NR demodulation, then the demodulation requirements will be set well above the receiver noise floor. 
In case of LTE, with 5MHz channel bandwidth, the noise floor is -103dBm with a 5dB Noise Figure. So, the 5dB  noise floor would result in -98dBmin AWGN. As seen in Table 8.2.1.4.2-1 of TS36.141, the AWGN power level at the BS input is specified as -80.4dBm/18MHz for 20MHz channel bandwidth. For receiver dynamic range test, 16-QAM is used, the SINR in that case is around 10.3dB, which results in absolute signal level around 75dBm. This is well above 5dB from the noise floor. 
In NR, the AWGN noise level will be higher compared to LTE levels, due to channel bandwidth and noise figure levels. However, if we follow same approach in defining the demodulation requirements as it is done for LTE, the absolute levels for demodulation requirements will be well above the AWGN noise floor. Thus, we do not see any need for testing dynamic range requirements in the order of 5dB.

Conclusion
Based on the above discussions and based on proposals from other companies, we propose the following:
Proposal: There is no need to specify dynamic range requirement for range2 NR BS.
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