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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our view on Rx RF requirements in FR2-2. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
In last RAN4 meeting, some WFs were made for NR_ext_to_71GHz. We would like to discuss UE transmit power for vehicular UE based on WF [1].
The related agreements in WF are captured.
	1 Handheld UE number of antenna element assumption
· Note: This is an assumption used to derive requirements, and not a requirement.
· Agreement from GTW: Use 8 antenna elements as the assumption for defining minimum requirements
· Check if there is any performance problem. If performance problem is identified and agreed, revisit the agreement.
· The simulation assumptions for co-existence study can be used as baseline in the second round or future meetings for the performance analysis.

2 Handheld UE min peak EIRP
· Agreement: Average handheld UE min peak EIRP in the range of [ 13.2 to 14.1 ] dBm which is the range of values arrived at by computing and average in dB domain and average in power domain.

3 Handheld UE REFSENS
· Agreement: Min SENS for n263 400 MHz, based on averaging the proposals in the table is [ -73.0 dBm ]

7 FWA UE number of antenna panels for spatial coverage
· Agreement: One panel as an assumption for FWA specification development. All companies that commented agreed with 1 panel.

10 Vehicular UE
· Agreed WF: Output power, reference sensitivity and spherical coverage for vehicular UE was discussed but due to limited amount of inputs no agreements could be made. Companies are requested to provide their inputs in the next meeting. Requirements for Vehicular UE should be defined using similar approach as is done for Handheld UE. Based on the agreement in RAN4#101e Vehicular array size is equal to or larger than the handheld.




FR2-1 background 
Table 2.1.1 and Table 2.1.2 summarize the reference sensitivity and the EIS spherical coverage which correspond to channel bandwidth of 400MHz for power class 1, 2, 3, 4 and 5 in FR2-1.
Table 2.1.1: Reference sensitivity for Power Class 1,2,3,4 and 5 in FR2-1
	Operating band
	Frequency
	REFSENS (dBm) / 400MHz

	
	
	PC1
	PC2
	PC3
	PC4
	PC5

	n257
	28GHz(26500MHz – 29500MHz)
	-88.5
	-83.0
	-79.3
	-88.0
	-83.6

	n258 
	24GHz(24250MHz – 27500MHz)
	-88.5
	-83.0
	-79.3
	-88.0
	-83.8

	n259 
	39GHz(39500MHz – 43500MHz)
	
	
	-75.7
	
	-80.7

	n260 
	39GHz(37000MHz – 40000MHz)
	-85.5
	
	-76.7
	-86.0
	

	n261 
	28GHz(27500MHz – 28350MHz)
	-88.5
	-83.0
	-79.3
	-88.0
	

	n262 
	47GHz(47200MHz – 48200MHz)
	-83.5
	-77.8
	-73.8
	-82.0
	



Table 2.1.2: EIS spherical coverage for Power Class 1,2,3,4 and 5 in FR2-1
	Operating band
	EIS at Xth %-tile CCDF (dBm) / 400MHz

	
	PC1
	PC2
	PC3
	PC4
	PC5

	
	X = 85
	X = 60
	X = 50
	X = 20
	X = 85

	n257 
	-80.5
	-72.0
	-68.4
	-79.0
	-75.6

	n258 
	-80.5
	-72.0
	-68.4
	-79.0
	-75.8

	n259 
	
	
	-62.9
	
	-72.7

	n260 
	-77.5
	
	-64.1
	-74.0
	

	n261 
	-80.5
	-72.0
	-68.4
	-79.0
	

	n262 
	-75.3
	-65.9
	-60.7
	-69.9
	



Table 2.1.3 summarize the difference between the reference sensitivity and EIS spherical coverage which correspond to each X%-tile for power class.
Table 2.1.3: Difference between the reference sensitivity and EIS spherical coverage for Power Class 1,2,3,4 and 5 in FR2-1
	Operating band
	Difference between the reference sensitivity and EIS spherical coverage (dB)

	
	PC1
	PC2
	PC3
	PC4
	PC5

	
	X = 85
	X = 60
	X = 50
	X = 20
	X = 85

	n257 
	8.0
	11.0
	10.9
	9.0
	8.0

	n258 
	8.0
	11.0
	10.9
	9.0
	8.0

	n259 
	
	
	12.9
	
	8.0

	n260 
	8.0
	
	12.9
	12.0
	

	n261 
	8.0
	11.0
	10.9
	9.0
	

	n262 
	8.2
	11.9
	13.1
	12.1
	



Vehicular UE

For vehicular UE, based on the agreement in WF, 16 antenna elements (16Rx) is considered.
For minimum peak EIRP the analysis in Table 2.2.1 shows that level of -80.3dBm/400MHz can be achieved.

Table 2.2.1: Reference sensitivity for vehicular UE in FR2-2
	Parameter
	Unit
	Value

	Frequency range
	GHz
	57~71

	Modulation
	
	QPSK

	SNR requirement
	dB
	-1

	Bandwidth
	MHz
	400

	10*log10(Max. RX BW), 
Max.Rx BW = 264RB@120kHz
	dB
	85.8

	Thermal noise
	dBm/Hz
	-174

	Noise Figure(NF)
	dB
	15

	# of antennas in an array
	
	16

	Array gain
	dB
	12.04

	Average antenna element gain
	dBi
	4.6

	Antenna gain roll-off over frequency
	dB
	-2.5

	Realized antenna array gain
	dBi
	14.1

	Diversity gain
	dB
	0

	Total Implementation loss(ILs)
	dB
	8

	REFSENS @ 400MHz
	dBm
	-80.3



Proposal 1: For vehicular UE, reference sensitivity at channel band width of 400MHz is -80.3dBm is proposed (based on 16 antenna elements).

Table 2.2.2: Reference sensitivity for Power Class 1,2,3,4 and 5 in FR2-1
	Operating band
	Frequency
	REFSENS (dBm) / 400MHz

	
	
	
	PC2
	
	
	

	n257
	28GHz(26500MHz – 29500MHz)
	
	-83.0
	
	
	

	n258 
	24GHz(24250MHz – 27500MHz)
	
	-83.0
	
	
	

	n259 
	39GHz(39500MHz – 43500MHz)
	
	
	
	
	

	n260 
	39GHz(37000MHz – 40000MHz)
	
	
	
	
	

	n261 
	28GHz(27500MHz – 28350MHz)
	
	-83.0
	
	
	

	n262 
	47GHz(47200MHz – 48200MHz)
	
	-77.8
	
	
	

	n263 
	60GHz(57000MHz – 71000MHz)
	
	-80.3
	
	
	




For EIS spherical coverage, the difference between the minimum peak EIRP and EIRP at 60%-tile CDF can be reused as is also done in FR2-1. Analysis for TX spherical coverage is shown in [2] based on 16 antennal elements (2x8 matrix).
Based on analysis above and the agreement to use one panel for defining the spherical coverage requirements for FWA UE following proposal is made.
Proposal 2: For vehicular UE, EIS spherical coverage 60%-tile CDF is 15.1 dB higher than reference sensitivity (based on 16 antenna elements).
Table 2.2.3: Difference between the reference sensitivity and EIS spherical coverage for Power Class 2
	Operating band
	Difference between the reference sensitivity and EIS spherical coverage (dB)

	
	
	PC2
	
	
	

	
	
	X = 60
	
	
	

	n257 
	
	11.0
	
	
	

	n258 
	
	11.0
	
	
	

	n259 
	
	
	
	
	

	n260 
	
	
	
	
	

	n261 
	
	11.0
	
	
	

	n262 
	
	11.9
	
	
	

	n263 
	
	15.1
	
	
	



Conclusion
In this contribution, we provided our views on reference sensitivity and EIS spherical coverage for 60GHz vehicular UE.
Proposal 1: For vehicular UE, reference sensitivity at channel band width of 400MHz is -80.3dBm is proposed (based on 16 antenna elements).
Proposal 2: For vehicular UE, EIS spherical coverage 60%-tile CDF is 15.1 dB higher than reference sensitivity (based on 16 antenna elements).

Draft CR that captures the proposal can be found in R4-2205229 [3].
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