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1	Introduction
[bookmark: _Hlk61608935]RAN4 recently completed a work item that introduced a new FR2 power class (PC5) for FWA use cases with a maximum TRP of 23dBm, and defined requirements for the power class in bands n257 and n258 [1-2]. The motivation for item was to ensure countries with stricter regulations have requirements for FWA use cases. Requirements for the remaining FR2 bands have not been defined as they were outside the scope of this work item. In the last RAN plenary meeting, a new WI to define requirements for PC5 in one more FR2 band (n259) was approved [3]. The core part of the new item focuses on the defining the following UE RF requirements:
· UE RF Tx requirements 
· Maximum TRP equal to 23dBm
· Maximum peak EIRP 43 dBm
· Min EIRP higher than current PC3 
· Spherical coverage requirement sufficient for FWA type device (85%-ile)
· MPR/AMPR requirements based on PC3 (max TRP of 23dBm)
· Multi-band relaxation requirement
· Beam correspondence requirements
· UE RF Rx requirements
· REFSENs requirement including min peak EIS, spherical coverage EIS
· Define general and band dedicated requirements based on band, CA and EN-DC configurations requests 
   



In this paper, we begin the core discussions by addressing budget derivations for the minimum peak EIRP and EIS requirements. For the derivations, we reused the list of parameters found in two tables captured last year in a WF on PC5 requirements PC5 [4].
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2	Discussion
2.1	Tx requirements
As previously done for bands n257 and n258, we start the Tx requirement discussions by deriving a budget for the minimum peak EIRP requirement. The next section provides details on our budget derivation.

2.1.1 Minimum peak EIRP
The minimum peak EIRP evaluation for band n259 is found in Table 1. Compared to the values used in our 28GHz derivations [5], the impact of moving up to a higher frequency (43.5GHz) is reflected in the losses and design performance parameters.

Table 1. PC5 minimum peak EIRP evaluation for band n259
	Parameter
	Unit
	Freq. range
39.5 - 43.5 GHz

	Pout per element
	dBm
	11

	# of antenna elements in array
	
	8

	Total conducted power per polarization
	dBm
	20

	Avg. antenna element gain
	dBi
	4.0

	Antenna roll-off loss vs freq.
	dB
	-2.0

	Realized antenna array gain
	dBi
	11

	Polarization gain
	dB
	2.80

	Mismatch and transmission line loss including load pull
	dB
	-3.0

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.5

	Finite beam table
	dB
	-0.25

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

	Form-factor integration losses
	dB
	-4.0

	Total implementation loss
	dB
	-8.0

	Peak EIRP (Minimum)
	dBm
	25.8



The WI expects the minimum peak EIRP value of PC5 to be higher than the PC3 requirement. As captured in Table 1, our PC5 derivation yields a minimum peak EIRP of 25.8dBm. If we compare this to the PC3 requirement for band n259 (18.7dBm), this represents a substantial increase of 7dB.

Observation 1: The derived minimum peak EIRP value for PC5 is 25.8dBm, which is a significant 7dB increase from the PC3 requirement for band n259 (18.7dBm).

Proposal 1: Define the PC5 single-band minimum peak EIRP requirement of band n259 as 25.8dBm.
 
2.2	Rx requirements
2.2.1 Minimum peak EIS
Like the preceding Tx discussion, in this section Table 2 lists the parameters for the minimum peak EIS evaluation of band n259. For a 50MHz channel bandwidth, the derived minimum peak EIS value is -89.5dBm. Compared to the PC3 requirement for band n259 (-84.7dBm), the PC5 value derived in Table 2 is more sensitive.
Table 2. PC5 minimum peak EIS evaluation for band 259
	Parameter
	Unit
	Value

	Operating bands
	
	n259

	Modulation
	
	QPSK

	Bandwidth
	MHz
	50

	SNR
	dB
	-1

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

	Noise figure
	dB
	11.5

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

	Total implementation loss
	dB
	8

	Peak EIS (Minimum)
	dBm
	-89.5



Observation 2: The derived PC5 minimum peak EIS value for n259 is -89.5dBm. This corresponds to a difference of over 4dB compared to the PC3 requirement.

Proposal 2: Define the PC5 single-band minimum peak EIS requirement of band n259 as -89.5dBm (50 MHz bandwidth).

2.3	Spherical coverage
Spherical coverage requirements have two parts: the percentile point and its EIRP/EIS level. As the WI suggests, and to be consistent with the single percentile point assigned per power class, spherical coverage requirements of all FR2 band for PC5 should be defined using the 85th percentile point (for both EIRP and EIS). For bands n257 and n258, both PC1 and PC5 use an 8dB drop from peak for the percentile point level. However, as the frequency now extends to 43.5GHz, we should discuss whether a small relaxation is needed (as done in PC3 spherical coverage requirement). 

Observation 3: RAN4 should further discuss if the 8dB drop from peak can be reused for the spherical coverage requirements of band n259, or if small relaxation is needed for the higher frequency (as done in PC3).

Proposal 3: Use 85th percentile point for all PC5 spherical coverage requirements (both EIRP and EIS), and further discuss if the 8dB drop from peak needs to be relaxed for band n259.

3	Conclusions
In this paper we shared our views on the PC5 requirements for band n259 and provided derivations for the minimum peak EIRP and EIS values. The following observations and proposals were made:

Minimum peak EIRP 
Observation 1: The derived minimum peak EIRP value for PC5 is 25.8dBm, which is a significant 7dB increase from the PC3 requirement for band n259 (18.7dBm).

Proposal 1: Define the PC5 single-band minimum peak EIRP requirement of band n259 as 25.8dBm.

Minimum peak EIS
Observation 2: The derived PC5 minimum peak EIS value for n259 is -89.5dBm. This corresponds to a difference of over 4dB compared to the PC3 requirement.

Proposal 2: Define the PC5 single-band minimum peak EIS requirement of band n259 as -89.5dBm (50 MHz bandwidth).

Spherical coverage
Observation 3: RAN4 should further discuss if the 8dB drop from peak can be reused for the spherical coverage requirements of band n259, or if small relaxation is needed for the higher frequency (as done in PC3).

Proposal 3: Use 85th percentile point for all PC5 spherical coverage requirements (both EIRP and EIS), and further discuss if the 8dB drop from peak needs to be relaxed for band n259.
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