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1	Introduction
[bookmark: _GoBack]The FR2 REFSENS definition for handheld devices has been discussed in recent meetings [1-3]. Much like in power class, the definition includes a beam peak EIS requirement and a spherical coverage requirement. During RAN4 #85, a range for the beam peak EIS requirement was approved [3] and captured in TS38-101-2. With the requirements for handheld devices almost complete, we should start discussing and planning how to address the definition for other device types.
This paper summarizes key agreements in FR2 REFSENS definition and opens up a dialogue of relevant assumptions and parameters for fixed wireless access devices.
2	Discussion
2.1	Background
To derive the peak EIS level, equation agreements were made during RAN4 #84 [1]. Focusing on the beam peak requirement part of the REFSENS definition, several companies presented their peak EIS values in the following meeting [2]. While no agreement was reached then, a range of values was approved in RAN4 #85 [3].

RAN4 #84 agreements [1]:
· RAN4 can derive the REFSENS requirement based on alignment on peak EIS level equation and options listed in slide #6
· Sensitivity = -174dBm(kT) + 10*log(Max. RX BW) + NF – Total Ant. gain – diversity gain + SNR + ILs
· Total ant. gain = element gain + beamforming gain
· ILs: Implementation Losses
· Max. RX BW: Max. Received Bandwidth
· Detail REFSENS requirements will be discussed and decided
· Option 1: Defined as beam peak EIS or
· Option 2: Defined as a CDF EIS 
· [A %] EIS CDF: The percentile and # of points of CDF curve will be FFS.
· Option3 : Defined as Beam Peak and CDF EIS combinations


Meeting report for RAN4 #84Bis [2]:
· Chair asked if an average of the reported values -94. 2 could be taken as possible agreement for 50 MHz channel bandwidth for n257 and n258
· Companies expressed needing time to discuss this number


RAN4 #85 agreements [3]:
· For 28 GHz, the beam peak EIS range is [-92.1 to -85.4] dBm
· For 39 GHz, the beam peak EIS range is [-91.8 to -82.6] dBm
· Companies are encouraged to provide additional analysis to finalize beam peak EIS definition for both bands

As handheld requirements get close to completion, we must discuss how to define REFSENS for other device types.
2.2	REFSENS consideration for fixed wireless access devices
To properly derive the peak EIS part of the REFSENS class definition, we need to know of how certain parameters will behave in fixed wireless access applications. It makes sense to derive the required parameters by basing them on a common architecture [4]. Any changes to this common architecture, and the implications of those changes in the sensitivity equation’s parameters must be discussed and captured as we start planning the definition of additional use cases.

Observation 1: The chosen reference architecture must align with the assumptions used to define the REFSENS requirements for fixed applications.

Table 1 summarizes some parameters we need to consider to properly align on the common assumptions needed for new REFSENS devices. 

Table 1: REFSENS parameters
	Parameter
	Unit
	Comments

	Number of antennas in array
	
	

	Average element gain
	dBi
	

	Effective realized antenna array gain
	dB
	includes frequency roll-off

	Diversity properties
	
	

	Number of receiver chains
	
	

	Signal to noise ratio
	dB
	

	Noise figure
	dB
	

	Total implementation losses
	dB
	granularity needed




Considering how the REFSENS definition of handheld devices evolved, we suggest the following working plan for fixed devices. Input from companies is highly encouraged on the plan itself, and the parameters found in Table 1.

Proposal 1: The plan for fixed wireless access devices is detailed below. 

During this meeting
· Align on architecture and parameter assumptions using Table 1 as guideline
· Additional parameters may be included
· Notable differences should be highlighted

Upcoming meetings
· Finalize assumptions in sensitivity equation parameters
· Provide analysis for peak EIS requirement
· Discuss spherical coverage simulation assumptions

3	Conclusions
This paper presented our take on how to discuss and plan for different REFSENS devices. The following observation and proposal were made:

Observation 1: The chosen reference architecture must align with the assumptions used to define the REFSENS requirements for fixed applications.

Proposal 1: The plan for fixed wireless access devices is detailed below.

During this meeting
· Align on architecture and parameter assumptions using Table 1 as guideline
· Additional parameters may be included
· Notable differences should be highlighted
Upcoming meetings
· Finalize assumptions in sensitivity equation parameters
· Provide analysis for peak EIS requirement
· Discuss spherical coverage simulation assumptions
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