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1 Introduction
This paper gives some preliminary discussion on the NR BS conduct sensitivity granularity.
2 Discussion
So far, the current discussion on NR sensitivity mainly focuses on the above 6GHz OTA sensitivity (i.e. EIS). In OTA sensitivity [2], the minimum EIS requirement is calculated as below
· Minimum EIS = Conducted reference sensitivity – D + L + Off-peak Margin
· L is a loss factor accounting for antenna losses, distribution losses, integration losses etc.
· Conducted reference sensitivity is TBD for NR
· D represents the estimated antenna directivity of a reference beam pattern of an NR BS which has a beam pattern related to the NR BS range of angles of arrival (that is part of the OSDD declaration adopted from the OSDD defined in AAS specifications)
· Off-peak Margin is to allow coverage for the RoAoA other than just in the peak direction, using the same estimated antenna pattern used to derive D. 
Actually, the above formulation is derived from the eAAS frame work. In the above formulation, some addtional factors related to the antenna directivity are considered for OTA sensitivity on top of the conduct reference sensitivity. For the conducted reference sensitivity, due to the channel bandwidths supported in eAAS are the same with the LTE, it is reasonable that the existing 3GPP BS conducted reference sensitivity can be applied for eAAS. However, due to the ultra-wider channel bandwidth and numerology are supported in NR, the existing 3GPP BS conducted reference sensitivity in 3GPP may not apply for NR BS, which are discussed in the following sections.
2.1 Reference sensitivity in 3GPP specification
In LTE, there are some differences for UE and BS on REFSEN calculation. For LTE UE, the REFSEN can be calculated as:
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While for LTE BS, the REFSEN can be calculated as:
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Where 180kHz is the bandwidth of one RB, NF is the noise figure (= 9 dB for UE and 5 dB for WA BS), IM is the implementation margin (=2dB), CL is the Rx combiner loss (=0.5dB), DG is the Rx diversity gain (=3dB), X is the band-dependent factor.

Here we only discuss the granularity of
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 and leave the other factors. 
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 is the RB number transmission bandwidth configuration, expressed in units of resource blocks, thus the 
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is the transmission bandwidth configuration untied in MHz. For LTE UE, the REFSEN requirements are different for each channel bandwidth supported by the band due to the transmission bandwidth configuration (i.e. 
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 is the maximum RB numbers supported by each channel bandwidth) are considered when calculate the values. But for LTE BS, the REFSEN requirements are the same for 5/10/15/20MHz channel bandwidth due to the granularity of 25 RB number (i.e. 
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always equal to 25 for 5/10/15/20MHz channel bandwidth for LTE BS) is considered when calculate the values. Meanwhile, it should be noted that the BS REFSEN requirements are related to the BS classes, but not related to the bands.
The LTE BS granularity of 25 RB (4.5 MHz) for carrier bandwidths >= 5 MHz was selected that the receiver sensitivity, blocking and ACS requirements should put comparable analogue radio requirements on the receiver for the same type of interferers as independently of the receiver bandwidth as possible. 
Taking Band 42 as example, table 1 summarise the REFSEN for LTE UE and BS per supported each channel bandwidth.
Table 1 Band 42 REFSEN in TS36.101 and TS36.104

	BW
	UE REFSEN(dBm) defined in TS36.101
	BS REFSEN(dBm) defined in TS36.104
(WA BS)

	1.4 MHz
	-
	-106.8

	3 MHz
	-
	-103.0

	5 MHz
	-99
	-101.5

	10 MHz
	-96
	-101.5

	15 MHz
	-94.2
	-101.5

	20 MHz
	-93
	-101.5


From table 1, and for the channel bandwidth 5/10/15/20MHz channel bandwidth, the BS REFSEN is kept the same based on the same granularity of the partial 25 RB allocation while the UE REFSEN is based on supported channel bandwidth with the granularity of full RB. 
Observation 1: The granularity for LTE REFSEN requirements of carrier bandwidths > 5 MHz are different between UE and BS.
More, for the intra-band contiguous aggregation, the REFSEN requirements are both defined per carrier.
In TS37.104, the MSR REFSEN requirements are RAT-specific requirements, i.e. the minimum requirement for reference sensitivity is specified in each single-RAT specification. 
In TS37.105, the AAS conduct REFSEN requirements are also RAT-specific requirements, which are similar with MSR. 
2.2 Conduct reference sensitivity in NR
As mentioned above, the EIS can be derived from the conduct reference sensitivity and some antenna related parameters. For the conduct reference sensitivity, we still belive it is the same concept defined in the existing 3GPP specification. Although it was agreed that reuse existing requirement as much as possible for sub-6GHz NR, there are no extend discussion on how to define the sub-6GHz NR conduct requirements one by one.
The contribution [3] summarized current SI status for each BS RF requirement, where the outcomes for all of the receiver requirements are FFS. For REFSENS requirements, one of the topics being addressed is the sensitivity for below 6GHz. Based on the REFSENS requirements calculation, it should select the suitable granularity first. The Noise floor can be calculated as: 
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, where the BW is the single carrier transmission bandwidth configuration. For LTE, the BW is the transmission bandwidth configuration, which is 90% of channel bandwidth for carrier bandwidths >= 5 MHz. 
For NR BS, the transmission bandwidth configuration is still an open issue for NR, which is Y (%) = transmission bandwidth configuration / channel bandwidth * 100%, where Y(%)  may be a variable with closed interval, which mean the transmission bandwidth configuration for a certain channel bandwidth is varied.  Thus using the transmission bandwidth configuration (i.e. LTE UE) as granularity is not feasible way.
In addition, mixed sub-carrier spacing will be supported in NR, the bandwidth is not the same for all the RBs, it is based on the implementation and it is not easy to distinguish the different RB from specification aspect, thus using the sets of RB as granularity (i.e. LTE BS)  may not a reasonable way.
Observation 2: The granularity for REFSEN requirements used in existing 3GPP may not suitable for NR BS conduct reference sensitivity. 
According to the co-existence study, the BW is generally selected as the single carrier channel bandwidth, and then the noise can be calculated within the whole bandwidth. However due to the support of flexible BW for NR, especially ultra-wider single carrier channel bandwidth will be supported, and also the possibility for the UE to use part of the UL frequency band for transmission, there may need to have a uniform receiver sensitivity for the whole receiver bands by adopting the same principle of LTE. When the sensitivity measurements in ultra-wider channel bandwidth with a small granularity, it will put high capacity demands on the base band signal processing if all the granularity should be tested simultaneously. Thus it is proposed: 

Proposal: RAN4 should define the suitable granularity for NR BS conducted reference sensitivity.
3 Conclusion
In this paper, we provide preliminary discussion on the NR BS conduct sensitivity granularity. The conclusions are:

Observation 1: The granularity for LTE REFSEN requirements of carrier bandwidths > 5 MHz are different between UE and BS.
Observation 2: The granularity for REFSEN requirements used in existing 3GPP may not suitable for NR BS conduct reference sensitivity. 
Proposal: RAN4 should define the suitable granularity for NR BS conducted reference sensitivity.
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