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1	Introduction 
The work item introducing PC5 for band n259 was approved in RAN #91-e [1]. It was discussed during RAN4 #98bis-e [2] and a WF was approved [3] where companies are encouraged to provide the values for min peak EIRP and REFSENS. In this contribution we provide our inputs to min peak EIRP and REFSENS values for PC5 in band n259.

2	Discussion 
In order to investigate minimum peak EIRP, we need to consider network performance as well as device characteristics point of view. Regarding network performance, in [4], the contribution showed that over 28dBm minimum peak EIRP would be preferred. And in [5], the contribution showed that minimum peak EIRP should be over 30dBm considering the link budget between UE and BTS. Though these contributions described network performance around 28GHz frequency range, we should consider that propagation loss is increased in n259 from that of n257/n258.
On the other hand, from device characteristics point of view, antenna elements assumption is very important to estimate minimum peak EIRP. Then we investigated the both 8 and 16 antenna elements cases for PC5 link budget as below.

2.1	Minimum peak EIRP
Table 1 shows Tx link budget to estimate minimum peak EIRP for band n259.

Table 1. The minimum peak EIRP evaluation for PC5 in band n259.
	Parameter
	Unit
	Nominal
	Tolerance
	Nominal
	Tolerance

	Frequency range
	GHz
	39.5-43.5
	39.5-43.5

	Pout per element
	dBm
	11.0
	
	11.0
	

	# of antennas in an array
	
	8
	
	16
	

	Total conducted power per polarization
	dBm
	20.0
	
	23.0
	

	Avg antenna element gain
	dBi
	4.0
	
	4.0
	

	Antenna roll-off loss versus frequency
	dB
	2.0
	
	2.0
	

	Realized antenna array gain
	dBi
	11.0
	
	14.0
	

	Polarization gain
	dB
	2.5
	
	2.5
	

	Mismatch and transmission line loss including load pull
	dB
	2
	
	2
	

	Beam forming loss (phase shifter and amplitude error)
	dB
	1
	
	1
	

	Finite beam table
	dB
	0.2
	
	0.3
	

	Beam forming loss (one beam table fits all)
	dB
	0.5
	
	0.5
	

	Form factor integration losses
	dB
	3.5
	
	3.5
	

	Total implementation loss(nominal)
	dB
	7.2
	
	7.3
	

	Total implementation loss (worst case)
	dB
	
	
	
	

	Peak EIRP(Nominal)
	dBm
	26.4
	
	32.3
	

	Tolerance (+/-)
	dB
	3.0
	
	3.0
	

	Peak EIRP(Minimum)
	dBm
	23.4
	
	29.3
	

	Peak EIRP(Maximum)
	dBm
	
	
	
	



According to the above table, with 8 elements assumption, it is quite difficult to achieve over 28dBm minimum peak EIRP, so we think 16 elements assumption would be preferred.

Observation 1:	From network performance point of view, 16 elements assumption would be preferred
Proposal 1: 	29.3dBm is proposed as min peak EIRP requirement

2.2	REFSENS
Based on minimum peak EIRP investigation, we set the number of antenna elements as 16 for EIS estimation. Then the minimum peak EIS evaluation for PC5 in band n259 is shown in Table2.

Table 2. The minimum peak EIS evaluation for PC5 in band n259.
	Parameter
	Unit
	Value

	Band number
	
	n259

	Frequency range
	GHz
	39.5-43.5

	Modulation
	
	QPSK

	SNR requirement
	dB
	-1

	Bandwidth
	MHz
	50

	Thermal noise
	dBm/Hz
	-174

	Noise Figure 
	dB
	12.5

	Number of antenna gain array
	
	16

	Array gain
	dB
	14.0

	Element gain
	dBi
	4

	Diversity gain
	dB
	0

	Antenna gain roll-off over frequency
	dB
	2

	Beamforming loss
	dB
	1.8

	Total insertion loss
	dB
	

	[Mismatch and transmission line loss]
	dB
	1

	[Form factor Integration losses]
	dB
	3.5

	[Implementation loss]
	dB
	6.3

	[Packaging loss]
	dB
	

	Tolerance
	dB
	3

	REFSENS
(50MHz)
	dBm
	-90.3

	REFSENS
(100MHz)
	dBm
	

	REFSENS
(200MHz)
	dBm
	

	REFSENS
(400MHz)
	dBm
	



Proposal 2:	-90.3dBm is proposed as REFSENS specification

3	Conclusions
This contribution provides our view on the min peak EIRP and REFSENS values for PC5 in band n259.

Observation 1:	From network performance point of view, 16 elements assumption would be preferred
Proposal 1: 	29.3dBm is proposed as min peak EIRP requirement
[bookmark: _GoBack]Proposal 2:	-90.3dBm is proposed as REFSENS specification
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