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1. Introduction

RAN4#94bis-e meeting 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 [2] that include agreed SNR values for 15kHz and 30kHz SCS. 
In this contribution, we propose NR-U BS Rx Dynamic range requirement based on agreed SNR results in [2].

2. Discussion
2.1 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 [2]:

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;
Table 1 and 2 present derived NR-U Dynamic range with wanted signal level and interfering signal level for Medium Range BS and Local Area BS respectively using SNR simulation results from [4] for respective fixed reference channel.  

According agreement from WF [3] on 60kHz SCS FRCs, due to lack of 60kHz SCS design for FRCs with interlacing, legacy NR FRCs are used for these cases. For interfering signal for 15kHz and 30kHz value from 15kHz is used – this is the same approach as was used in NR. But for interfering signal for 60kHz also legacy NR value is proposed.
Table 1: Medium range BS dynamic range for NR-U
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	10
	15
	G-FR1-A2-7
	-72.8
	-74.3


	AWGN

	
	30
	G-FR1-A2-8
	-70.6
	
	

	
	60
	G-FR1-A2-3
	-63.4
	-74.3
	AWGN

	20
	15
	G-FR1-A2-9
	-69.8
	-71.2
	AWGN

	
	30
	G-FR1-A2-10
	-66.8
	
	

	
	60
	G-FR1-A2-6
	-59.8
	-71.2
	AWGN

	40
	15
	G-FR1-A2-11
	-66.7
	-68.1
	AWGN

	
	30
	G-FR1-A2-12
	-63.7
	
	

	
	60
	G-FR1-A2-6
	-59.8
	-68.1
	AWGN

	60
	30
	G-FR1-A2-13
	-65.1
	-69.4
	AWGN

	
	60
	G-FR1-A2-6
	-61.9
	-66.3
	AWGN

	80
	30
	G-FR1-A2-14
	-60.7
	-65.1
	AWGN

	
	60
	G-FR1-A2-6
	-59.8
	-65.1
	AWGN

	NOTE:
The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each interleaved application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each.


Table 6: Local area BS dynamic range for NR-U
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	10
	15
	G-FR1-A2-7
	-69.8
	-71.3
	AWGN

	
	30
	G-FR1-A2-8
	-67.6
	
	

	
	60
	G-FR1-A2-3 
	-60.4
	-71.3
	AWGN

	20
	15
	G-FR1-A2-9
	-66.8
	-68.2
	AWGN

	
	30
	G-FR1-A2-19
	-63.8
	
	

	
	60
	G-FR1-A2-6
	-56.8
	-68.2
	AWGN

	40
	15
	G-FR1-A2-11
	-63.7
	-65.1
	AWGN

	
	30
	G-FR1-A2-12
	-60.7
	
	

	
	60
	G-FR1-A2-6
	-56.8
	-65.1
	AWGN

	60
	30
	G-FR1-A2-13
	-58.9
	-63.3
	AWGN

	
	60
	G-FR1-A2-6
	-56.8
	-63.3
	AWGN

	80
	30
	G-FR1-A2-14
	-57.7
	-62.1
	AWGN

	
	60
	G-FR1-A2-6
	-56.8
	-62.1
	AWGN

	NOTE:
The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each interleaved application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each.


3. Conclusion

In this contribution, we propose NR-U BS Rx requirement: Dynamic range derived using simulation SNR results agreed in [2]. We have made following proposal:
Proposal 1: It is proposed to adopt for NR-U Dynamic range requirements for MR BS and LA BS as presented in table 1 and 2 respectively. 
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