[bookmark: historyclause]3GPP RAN WG4 Meeting #102e		R4-2204590
Electronic Meeting, Feb 21-Mar 3, 2022

Agenda item:	10.16.3.1
Source:	Murata Manufacturing Co., Ltd.
Title:	Views on FR2-2 FWA UE
Document for:	Discussion

1	Introduction 
In RAN4 #101-bis-e, several topics regarding FR2-2 FWA were discussed and agreed to investigate the number of antenna element and RF requirements firstly [1]. In order to investigate the number of antenna elements, we need to consider not only device characteristics but also the required communication range for FR2-2 FWA and its use case. This contribution shows our views on the number of antenna elements and RF requirements for FR2-2 FWA UEs.

2	Discussion 
In order to investigate the number of antenna elements and RF requirements, we need to consider network performance as well as device characteristics point of view. In TR38.808, the deployment scenarios include indoor hotspot, dense urban, urban micro, urban macro, rural, factor hall, and indoor D2D scenarios, and its ISD are described. Among them, ISD of Dense urban scenario (outdoor A and C) is the largest and it is 150m. So the required communication range is 75.5m considering the BS and UE height. 

Observation 1:　 Considering the deployment scenarios, communication range between UE and BS should be larger than 75.5m. 

In RAN4 #101-bis-e, several companies proposed the value of min peak EIRP [2][3]. Table 1 shows the communication range which is calculated by UMi pathloss equation of TR38.901. In Table 1, UE EIRP is the proposed values in RAN4 #101-bis-e and BS REFSENS is the average sensitivity of Wide Area BS in TS38.104. As to it, the communication range is less than 75.5m, so there is the possibility that the use case similar to Dense urban scenario cannot be supported.

Table 1. Communication range when using proposed in [2][3].
	Band
(Frequency)
	BS REFSENS [dBm]
	UE EIRP [dBm]

	Pathloss [dB]

	Communication range [m]
	Calculation condition

	n263 
(70GHz)
	-98.5
	[25.9 – 26.0]
(R4-2201925, 
R4-2200238)

	124.4
	60
	UMi NLOS



Observation 2: 　In n263, the communication range is 60m when min peak EIRP is [25.9-26.0] dBm (UMi NLOS Scenario) , so we concern that the use case similar to Dense urban scenario cannot be supported.
Proposal 1: 　　 Before determining the number of antenna elements, RAN4 needs to discuss the required communication range and use case.

To investigate the minimum requirement, we should consider device characteristics as well. So we analysed the RF requirements and Table 2 shows Tx link budget to estimate minimum peak EIRP for band n263.

Table 2. The minimum peak EIRP evaluation for PC1 in band n263
	Parameter
	Unit
	Value

	Frequency range
	GHz
	57-71

	Pout per element
	dBm
	5
	5

	# of antennas in an array
	
	32
	64

	Total conducted power per polarization
	dBm
	20
	23

	Avg antenna element gain
	dBi
	4
	4

	Antenna roll-off loss versus frequency
	dB
	2.5
	2.5

	Realized antenna array gain
	dBi
	16.5
	19.5

	Polarization gain
	dB
	2.5
	2.5

	Mismatch and transmission line loss including load pull
	dB
	4
	4

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

	Finite beam table
	dB
	0.4
	0.5

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

	Form factor integration losses
	dB
	7
	7

	Total implementation loss (worst case)
	dB
	12.9
	13

	Peak EIRP(Minimum)
	dBm
	26.2
	32.1



According to the above table, min peak EIRP of 32 antenna element UE is 26.2dBm, and its communication range is 60m. It is less than the half of ISD. On the other hand, min peak EIRP of 64 antenna element UE is 32.1 dBm and its communication range is 90m. This is enough for Dense urban use case. So we believe 64 antenna element would be preferred for FWA UE in n263.

Observation 3:　 It is difficult for 32 antenna element UE to support Dense urban use case. To support this scenario UE seems to need 64 antenna elements.
Proposal 2:　    RAN4 uses 64 antenna elements for FWA discussion as baseline.
Proposal 3:　    Min peak EIRP of PC1 is 32.1 dBm in n263.

3	Conclusions
This contribution provides our view on the communication range and the min peak EIRP for PC1 in band n263.

Observation 1:　 Considering the deployment scenarios, communication range between UE and BS should be larger than 75.5m.
Observation 2: 　In n263, the communication range is 60m when min peak EIRP is [25.9-26.0] dBm (UMi NLOS Scenario) , so we concern that the use case similar to Dense urban scenario cannot be supported.
Proposal 1: 　　 Before determining the number of antenna elements, RAN4 needs to discuss the required communication range and use case.
Observation 3:　 It is difficult for 32 antenna element UE to support Dense urban use case. To support this scenario UE seems to need 64 antenna elements.
Proposal 2:　    RAN4 uses 64 antenna elements for FWA discussion as baseline.
Proposal 3:　    Min peak EIRP of PC1 is 32.1 dBm in n263.
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