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1. Introduction
RAN4#93 meeting held in Reno continued discussions on NR unlicensed (NR-U) work item [1]. One of the discussed topics were BS receiver requirements. Outcome of the discussions is a Way Forward [1] with simulations assumptions for Base Station receiver fixed reference channels (FRCs). We present summary of our simulation results for NR-U base station FRCs in [2].
In this contribution, we propose how to derive NR-U BS Rx Reference sensitivity level (REFSENSE), In-channel selectivity and Dynamic range requirements based on SNR simulation results. 
2. Discussion

2.1 NR-U BS Reference sensitivity level
The reference sensitivity power level PREFSENS is the minimum mean power received at which a throughput requirement shall be met for a specified reference measurement channel. As LAA reused E-UTRA REFSENS requirements, it is proposed for NR-U to reuse NR approach that is described in [3]:
Reference sensitivity shall be specified according following formula:
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Where:

-
BW is the maximum transmission bandwidth

-
NF is BS noise figure, equal to 10 dB for Medium Range BS and 13 dB for Local Area BS.

-
IM is the implementation margin, equal to 2dB.

-
SNR is the SNR value for which we reach 95% throughput. 

2.2 NR-U BS In-channel selectivity
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations at the antenna connector in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. As LAA reused E-UTRA In-channel selectivity requirements, it is proposed for NR-U to reuse NR approach that is described in [3]:
Interfering signal power level=-174dBm/Hz+10*log10(BW)+NF+ICS;
Where:
-
BW is interfering signal bandwidth in Hz, e.g. 10PRB for 5MHz SCS:15 kHz;
-
NF is agreed as 10dB for MR, 13dB for LA BS;

-
ICS is agreed as 25dBc 
Wanted signal power level for ICS requirement could be calculated as following:
Wanted signal power level =  -174  dBm/Hz+10*log10(BW)+NF+SNR+IM+3;
Where:
-
BW is wanted signal bandwidth in Hz, e.g. 15PRB for 5MHz SCS:15 kHz;
-
NF is agreed as 10dB for MR, 13dB for LA BS;

-
SNR is dependent on the link level simulation results;
-
IM is implementation margin which is assumed as 2dB;

-
3dB is reference sensitivity degradation 
Regarding the interferer level, the modulation scheme for interfering signal is assumed as 16QAM and modulation scheme for wanted signal is assumed as QPSK.
As DFT-s-OFDM interfering signal and wanted signal cannot be interleaved, thus for NR-u CP-OFDM signal shall be used.

2.3 NR-U BS Dynamic range
Dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal at the antenna connector inside the received BS channel bandwidth. In this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal. As LAA reused E-UTRA Dynamic range requirements, it is proposed for NR-U to reuse NR approach that is described in [3]:
The mean power of interfering signal is defined in the following method:

PIntf = -174dBm/Hz+10*log10(NRB*SCS*12) + NF + 20

Where:

-
NRB is the transmission bandwidth configuration NRB of the lowest SCS defined in TS38.104 Section 5.3.2 for each BS channel bandwidth;
-
NF is noise figure of NR BS receiver in dB, where 10dB for MR ,13dB for LA;
Wanted signal
The mean power of the wanted signal is defined in the following method:

Pwanted= = -174dBm/Hz+10*log10(NRB*SCS*12) + NF + 20+SNR+IM

Where

-
NF is noise figure of NR BS receiver in dB, where 10dB for MR ,13dB for LA;

-
IM is implementation margin reserved for BS manufacturer in dB; For high MCS level, IM is assumed to be 2.5dB;

-
NRB depends on the FRCs defined for dynamic range requirement;
-
SNR is the value to satisfy the 95% throughput of measurement channel;
3. Conclusion

In this contribution, we propose how to derive NR-U BS Rx requirements: Reference sensitivity level (REFSENSE), In-channel selectivity and Dynamic range using simulation SNR results. We have made following proposals:
Proposal: It is proposed to use methodology described in subsection 2.1 – 2.3 to derived NR-U Rx requirements (REFSENSE, ICS and Dynamic range).
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