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1.	Introduction
mmWave NR BS receiver dynamic range was further discussed in RAN4#82bis, and a way forward was agreed [1].
This contribution provides a proposal to specify the mmWave NR BS receiver dynamic range requirement in the RAN4 specifications per the agreed way forward.

2.	Discussion
[bookmark: _Toc336211415]Per the record in TR 36.804 [2], the intention of the dynamic range requirement is to ensure that the base station can receive high throughput also in the presence of increased interference and high wanted signal levels. This requirement measures the effects of receiver impairments such as receiver EVM. While measuring these effects, there should be only negligible uncertainty due to the receiver’s own thermal noise floor (e.g. 0.1dB impact).
Since higher order modulation schemes like 256QAM are supported in the NR UL [3], the dynamic range requirement should ensure the BS can receive higher throughput in the presence of higher interference and wanted signal levels, while the receiver sensitivity requirement should ensure the BS can receive sufficient throughput in the presence of lower interference and wanted signal levels. By using a 256QAM wanted signal with a high SNR requirement, the dynamic range requirement also measures the effects of receiver impairments such as receiver EVM. However, UL 256QAM may not be applicable in urban macro scenario where the achievable UL SINR is limited by the maximum UE transmit power (as shown during the RAN4 coexistence study for WP5D reply). To have a common requirement for all deployment scenarios, UL 16QAM (which is used in the E-UTRA BS receiver dynamic range requirement [2]) is an appropriate wanted signal for the dynamic range requirement.
Moreover, to ensure that uncertainty due to the receiver’s own thermal noise floor, the interference level in the dynamic range requirement should be sufficiently higher than the receiver thermal noise floor. Hence an interference level of 15dB over the receiver thermal noise floor (0.1dB impact) is a suitable choice. It can be seen from the simulation results in Figures 1 to 5 below (extracted from [4-6]) that 15dB should sufficiently cover the expected IOT (over 99.5%-tile with 0dB UL TPC error and over 98%-tile with 9dB UL TPC error) in all simulated deployment scenarios.
Accordingly, the wanted signal level should be calculated as the interference signal level plus the required UL 16 QAM 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 following the E-UTRA BS receiver dynamic range requirement [2].
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	(a) 0 dB UL TPC error	(b) 9 dB UL TPC error
Figure 1: CDF of UL IOT of victim BS (UMa)
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	(a) 0 dB UL TPC error	(b) 9 dB UL TPC error
Figure 2: CDF of UL IOT of victim BS (InH 30GHz)
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	(a) 0 dB UL TPC error	(b) 9 dB UL TPC error
Figure 3: CDF of UL IOT of victim BS (InH 45GHz)
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	(a) 0 dB UL TPC error	(b) 9 dB UL TPC error
Figure 4: CDF of UL IOT of victim BS (UMi 30GHz)
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	(a) 0 dB UL TPC error	(b) 9 dB UL TPC error
Figure 5: CDF of UL IOT of victim BS (UMi 45GHz)

3.	Conclusion and proposals
This contribution has provided a proposal to specify the mmWave NR BS receiver dynamic range requirement in the RAN4 specifications per the agreed way forward.
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.
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