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Introduction
In RAN4#85 meeting the WF on receiver sensitivity requirements for FR2 was agreed in [1]. And FR2 OTA REFSENS is introduced in TS38.104 [2] accordingly with the requirement still in square bracket with remaining issues as IM and SINR. As agreed in [3] the SINR will be further evaluated according updated simulation assumption and provided in Jan AH without IM considered, this contribution focuses on IM due to both RF-FE and BB aspects. In addition, the REFSENS impact due to frequency range specific performance and extreme temperature condition is preliminarily touched as well. 
Discussion
In previous RAN4 meeting regarding the BS REFSENS sensitivity IM( implementation margin) or IL(implementation loss) was mentioned in WF[4] initially as information. In RAN4#85 meeting further background analysis on loss due to radome and other loss due to other aspects were provided in [5][6]. Here we provide proposed IM for each aspect as table below according to engineering experience for 28GHz and 39GHz respectively. It should be noted that the IM related to antenna array is not listed here, as it seems this aspect was taken into account in antenna array implementation as [1]. 
Table 1: Proposed IM value for 28GHz and 39GHz range
	IM source
	28GHz range
	39GHz range

	Radome
	1dB
	1.5dB

	Beamforming Error
	~3dB
	~3dB

	Straddle loss
	~1.5dB
	~2.0dB

	Baseband
	~1.5dB
	~1.5dB

	Total
	7dB
	8dB


According to IM level shared in table 1, our proposal on IM is as follows:
Proposal 1: 7dB IM is suggested for 28GHz range REFSENS requirement.
Proposal 2: 8dB IM is suggested for 39GHz range REFSENS requirement.

In current spec, the REFSENS requirement is defined with band agnostic way mainly based on 28GHz performance. However, in RAN4#84 following agreement was captured in chairman notes [7]:
Agreement: 
Noise figure values which have been agreed in the WP5D reply for NR coexistence simulation will be used for NR specification work. 
If we go back to SI TR38.803[8], the NF value of 30GHz range and 45GHz range for WP5D response are different as table below:
Table 11.2.5.1-1 in[8]: Noise Figure values for the WP5D response in TR38.803
	Frequency range
	30 GHz 
(24.24 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)
	70 GHz 
(66 – 86 GHz)

	BS
	10 dB
	12 dB
	14 dB

	UE
	10 dB
	12 dB
	14 dB


Considering the NF and IM for different frequency range would be different, it’s proposed to introduce frequency range specific REFSENS requirement for FR2, i.e. define dedicated REFSENS for NR band n260 compared with n257 and n258 according to current FR2 band definition. 
Proposal 3: frequency range specific performance should be taken into count in FR2 REFSNES definition.

Regarding the extreme condition for REFSENS, as summarized in [9], even though it is not explicitly defined in core spec, it indeed is captured in conformance test spec for UTRA and E-UTRA BS. This tradition is also adopted by eAAS. We are open for the necessity to introduce extreme condition for FR2 REFSENS, which depends on RAN4 further discussion. However, if the extreme temperature is agreed to be considered for FR2 REFSENS, we strongly propose it should be to be explicitly defined in core requirement as well, as the NF and other RF implementation impact due to extreme condition (especially for temperature) would be distinctly significant.
Proposal 4: Further discussion needed for the necessity of FR2 REFSENS requirements under extreme condition. If introduced, separate core requirements need to be decided considering additional implementation degradation.
Conclusion
In this contribution the remaining issues for FR2 REFSENS definition were discussed further with following proposals:
Proposal 1: 7dB IM is suggested for 28GHz range REFSENS requirement.
Proposal 2: 8dB IM is suggested for 39GHz range REFSENS requirement.
Proposal 3: frequency range specific performance should be taken into count in FR2 REFSNES definition.
Proposal 4: Further discussion needed for the necessity of FR2 REFSENS requirements under extreme condition. If introduced, separate core requirements need to be decided considering additional implementation degradation.
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