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1	Introduction
To ensure countries with stricter regulations have requirements for a FWA use case, a new Rel-17 work item was approved in the last plenary meeting [1]. RAN4 UE RF discussions will focus on two main objectives: defining the RF requirements of the new FWA use case for bands n257 and n258 and how to introduce these requirements into the specifications (either through a new UE capability or a new UE power class). 

Discussions started in the last RAN4 meeting and resulted in the following updates to the RF requirement scope [2-3]:
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Also, to facilitate the analysis of the minimum peak EIRP and EIS requirements, two tables with budget parameters to be considered were included in the way forward [3].
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Lastly, two options were captured in a separate WF on how to introduce the requirements of the new FWA use case [4].
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In this paper we provide derivations for the minimum peak EIRP and EIS requirements of the new FWA use case.

2	Discussion
Two main items are addressed in the core part of the WI objectives: defining the requirements and how to introduce the requirements into the specifications. We will focus this paper on deriving the minimum peak EIRP and EIS values.

2.1	RF requirements
A higher minimum peak EIRP can be achieved by increasing the number of antenna elements, thus we need more than the 4-elements used for PC3. We will use 8 elements in our derivations, which is the same number of elements used in PC2 derivations [5].

Minimum peak EIRP
Table 1 lists all parameters needed to derive the minimum peak EIRP. Compared to PC3, and as mentioned in the preceding section, the derived values yield a higher minimum peak EIRP mainly because of the larger number of antenna elements. The final result is a minimum peak EIRP of 28.3 dBm, which corresponds to a significant 6 dB increase in minimum peak EIRP compared to PC3 (22.4 dBm). The value is also close to the 29 dBm PC2 requirement [6].

Table 1. Minimum peak EIRP evaluation of new FWA use case
	Parameter
	Unit
	Operating bands
n257/n258
	Comments

	Pout per element
	dBm
	12.5
	

	# of antennas in array
	
	8
	Increases peak EIRP value compared to the 4 antenna elements used in PC3

	Total conducted power per polarization
	dBm
	21.5
	

	Avg. antenna element gain
	dBi
	4.0
	

	Antenna roll-off loss vs freq.
	dB
	-2.0
	

	Realized antenna array gain
	dBi
	11.0
	10*log(# ant.) + avg. element gain – roll-off

	Polarization gain
	dB
	2.80
	

	Mismatch and transmission line loss including load pull
	dB
	-2.50
	

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.50
	

	Finite beam table
	dB
	-0.25
	

	Beam forming loss (one beam table fits all)
	dB
	-0.25
	

	Form-factor integration losses
	dB
	-3.50
	

	Total implementation loss
	dB
	-7.00
	

	Peak EIRP (Minimum)
	dBm
	28.30
	Almost 6 dB increase from PC3 value



Observation 1: The derived minimum peak EIRP value for the new FWA use case is 28.3 dBm. This represents ~ 6 dB increase from the PC3 requirement value.

Proposal 1: Define the n257 and n258 minimum peak EIRP requirement of the new FWA use case with 23dBm max TRP as 28.3 dBm.

Minimum peak EIS
Similar to our previous section, Table 2 captures the parameters needed to derive the minimum peak EIS. The derived value yields a more sensitive minimum peak EIS compared to PC3 mostly due to the larger number of antenna elements and overall higher gain. The final result is a minimum peak EIS of -92 dBm, which represents a difference of almost 4dB compared to PC3 (-88.3 dBm). 

Table 2. Minimum peak EIS evaluation of new FWA use case
	Parameter
	Unit
	Value

	Operating bands
	
	n257/n258

	Modulation
	
	QPSK

	Bandwidth
	MHz
	50

	SNR
	dB
	-1

	Thermal noise
· 10log[(k*T*BW)/1mW]
	dBm
	-97

	Noise figure
	dB
	10

	Effective array gain
· 10log(# ant.) + element gain – roll-off
	dB
	11

	Total implementation loss
	dB
	7

	Peak EIS (Minimum)
	dBm
	-92



Observation 2: The derived minimum peak EIS value for bands n257 and n258 of the new FWA use case is -92 dBm. This corresponds to a difference of almost 4 dB compared to the PC3 requirement of -88.3 dBm.

Proposal 2: Define the n257 and n258 minimum peak EIS requirement of the new FWA use case with 23dBm max TRP as -92 dBm (for 50 MHz bandwidth).

3	Conclusions
In this paper we derived values for the minimum peak EIRP and EIS requirements of the new FWA use case. The following observations and proposals have been made:

Observation 1: The derived minimum peak EIRP value for the new FWA use case is 28.3 dBm. This represents ~ 6 dB increase from the PC3 requirement value.

Proposal 1: Define the n257 and n258 minimum peak EIRP requirement of the new FWA use case with 23dBm max TRP as 28.3 dBm.

Observation 2: The derived minimum peak EIS value for bands n257 and n258 of the new FWA use case is -92 dBm. This corresponds to a difference of almost 4 dB compared to the PC3 requirement of -88.3 dBm.

Proposal 2: Define the n257 and n258 minimum peak EIS requirement of the new FWA use case with 23dBm max TRP as -92 dBm (for 50 MHz bandwidth).
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