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1 Introduction
In the last meeting (RAN4#94e-bis) the WF [1] was approved on receiver sensitivity. There were a number of open issues on of which was the declaration range of the FR2 local area IAB-MT node.
	Class

	EISREFSENS_50M range
(dBm)

	[Local Area]
	Option 1:-86 to -109
Option 2: -86 to -114


This paper discusses this issue and states our view.
2 Discussion
The FR2 BS classes have fewer distinctions in the specifications than the equivalent FR1 classes.
For the receiver the FR1 conducted requirements assume a different noise figure for each of the classes, with the wide area assuming 5dB and the local area assuming 13dB noise figure. The interferer levels for in band blocking are also higher by the same offset, hence maintaining the same difference between the wanted and the interferer levels despite then both being specified as absolute levels.
For the FR1 OTA requirements, it is attempted to maintain equivalence between the conducted receiver performance and the OTA receiver performance, so the same assumptions for NF are made on each of the classes.
For FR2 BS there are no conducted requirements and as such the EIS is specified directly within a bounded range. The bounds of this range are based on a number of assumptions.

	
Where: BW is the noise BW of the FRC, NF is the noise figure, IM is implantation margin not related to antenna array, SNR is the required SNR for demodulation and G is the antenna gain and RF losses.
The implementation specific aspects to the sensitivity range are the antenna gain and the noise figure.
Unlike the equivalent FR1 assumptions the FR2 noise figure is assumed to be the same for all BS classes. However the estimated useful range of antenna gain is different for the different classes:
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi

	MR
	5 to 28 dBi
	7 to 30 dBi

	LA
	0 to 23 dBi
	2 to 25 dBi



It can be noted that the in band blocking interferer for FR2 is specified as an offset to the sensitivity so the same relationship between linearity and class is maintained in FR2 as in FR1.
The bounds on the likely antenna gain are quite wide and were derived to try to cover any realistic scenario, the values were estimated for wide area and ten offset 5 5dB and 0dB for medium range and local area respectively.
The low gain case was calculated based on a reasonable low end gain for a BS of than class, for the wide area case this was deemed to be an antenna of approx. 4x4 elements (0.5λ spacing) with 3dB off peak margin and 4dB losses.
For local area it was assumed that simple non-array antennas may be used and as such they may have no gain and hence 0dBi was set as the minimum likely gain (this is consistent with local area antenna gain assumptions in FR1).
The high end gain was offset from the WA range by the same amount resulting in a max gain for the LA of 23dBi this is equivalent approximately to a 2 panel array of 16x16 elements. Which is still a lot of elements for a local area BS.
2.1	IAB-MT
For the IAB-MT the use case is slightly different to the BS, it is unlikely that such a large coverage range or range of angles of arrival will be required as the system is essentially directional. Whilst in some cases low gain wide coverage nodes could be required, systems which are installed with a fixed link could allow for larger antennas with lower levels of beam control. These could have larger element spacing or larger sub arrays which would allow for higher gain, in a limit range of directions, with reduced complexity.
At FR2 frequencies the physical size of the antenna is not a limiting factor (the wide area assumption of 64x32 element is only 0.4x0.2m in size) then limiting the top end of the antenna gain range is perhaps not as clear for the IAB-MT is it is for the BS.
Of the given options in the WF option 2 has the higher gain, however it is suggested that there is no need to limit the upper end gain, indeed for both the WA and the local area rather than specifying a range the requirement could just specify a minimum
i.e.
	Class

	EISREFSENS_50M range
(dBm)

	Wide Area
	≥ -96 

	Local Area
	≥ -86



3 Summary
This paper looks at the background for the FR2 REFSENS range for the BS and then discusses how this applies to the IAB-MT. The REFSENS range is directly related to the expected antenna gain range for the node. For the IAB-MT it suggested that having an upper limit on the antenna gain is not necessary in the same way it is for the BS. 
As such it is proposed that both the wide area an the local area IAB-MT REFSENS range is declared with a minimum gain restriction only, as follows:
	Class

	EISREFSENS_50M range
(dBm)

	Wide Area
	≥ -96 

	Local Area
	≥ -86
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