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1	Introduction
[bookmark: _Hlk61608935]Since FR2 covers frequencies up to 52.6GHz, a work item (WI) to define requirements for the 47.2 to 48.2 GHz frequency range was approved in RAN #88e [1]. Specifically, this item will define relevant UE and BS RF requirements beyond band n259 [2-3]. UE RF discussions for the item started in RAN4 #96e [4] and first focused on power class 3 (PC3). With most of the PC3 requirements agreed and concluded [5], RAN4 is now discussing power classes 1, 2 and 4 [6]. During the last RAN4 meeting, the minimum peak EIRP and spherical coverage requirements of these power classes were discussed, and a summary of the proposals was captured in the approved WF [7]: 

Minimum peak EIRP proposals
[image: ]

EIRP spherical coverage
[image: ]


[bookmark: _Hlk61610060]More inputs for the minimum peak EIRP requirement are expected during this meeting. For spherical coverage, the discussion will revolve around whether the drop from peak of existing bands can be reused for band n262. In this paper, we present our views on the minimum peak EIRP requirements of PC1, PC2 and PC4.


2	Discussion
The proposals we have so far for the single-band minimum peak EIRP requirement of PC1 are based on either a derivation or scaling approach. Whenever possible, we should discuss actual budget derivations as there may differences in design that are specific to the frequency range and power class. However, we understand and acknowledge that scaling can be helpful for our discussions. In the upcoming section we will further discuss potential options to define the minimum peak EIRP requirement. We begin the section by summarizing the first PC1 discussions for bands n257, n258, nn260 and n261.

2.1	Power class 1
2.1.1 Minimum peak EIRP
First PC1 discussions – n257, n258, n260 and n261
When we first discussed PC1, most of the proposals presented back then were based on a 16-element derivation [8]. After many discussions in RAN4 #87, we reached a compromise for a minimum peak EIRP that was higher than the average of the all proposed values based. The agreed requirements increased the overall proposal average by about 3 dB (proposal average = 37 dBm, agreed requirement = 40 dBm) [9]. This increase ensured better performance while still allowing for some design flexibility. This similar to what happened recently in PC5 discussions [10-11].

Observation 1:  In the first PC1 discussions, most companies used a 16-element array. As the discussion progressed, the compromise reached ensured better performance while still allowing for some design flexibility.

Current n262 discussions
For band n262, our contribution focused on deriving the minimum peak EIRP requirement based on a 16-element array [12], as we originally did in the first PC1 discussions. We note that the parameter values used in our derivation are consistent with those originally used by companies in the first PC1 discussions [9]. Changes made to the parameters are based on the impact the higher frequency has on design performance. The main parameter adjustment for band n262 was to lower PA Pout (now 10 dBm, which is aligned with values used for band n262). Therefore, the derived value of 29.5 dBm is reasonable and we reiterate that it be considered in the discussions. 

Based on previous PC1 agreements, we did anticipate the 29.5 dBm value to be a starting point and for the final requirement to be about 3 dB larger. The proposed values are based on scaling, range from 33.6 to 34 dBm. In our view, a value ranging from 33 to 34 dBm is reasonable from the perspective of previous PC1 discussions and scaling approach proposals. However, a number larger than 34 dBm is getting too high and would likely preclude a 16-element implementation. 

Observation 2:  Pending further discussion including potential new proposals, a value around 33 to 34 dBm is reasonable and can allow for design flexibility.

Proposal 1: For the PC1 minimum peak EIRP requirement of band n262, a value ranging from 33 to 34 dBm is a reasonable option we support.


2.2	Power class 2

2.2.1 Minimum peak EIRP
Table 1 details the single-band minimum peak EIRP evaluation of power class 2 in n262.










Table 1. PC2 minimum peak EIRP evaluation for band n262
	Parameter
	Unit
	Freq. range
47.2 - 48.2 GHz

	Pout per element
	dBm
	10

	# of antennas in array
	
	8

	Total conducted power per polarization
	dBm
	19

	Avg. antenna element gain
	dBi
	4.0

	Antenna roll-off loss vs freq.
	dB
	-2.3

	Realized antenna array gain
	dBi
	10.7

	Polarization gain
	dB
	2.80

	Mismatch and transmission line loss including load pull
	dB
	-3.2

	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
	-5.0

	Total implementation loss
	dB
	-9.2

	Peak EIRP (Minimum)
	dBm
	23.3



Proposal 2: Define the PC2 minimum peak EIRP requirement of band n262 as 23.3 dBm. This value also happens to be the proposal average captured in the WF during RAN4 #98Bis-e.


2.3	Power class 4
2.3.1 Minimum peak EIRP

Table 2 details the single-band minimum peak EIRP evaluation of power class 4 in n262.

Table 2. PC4 minimum peak EIRP evaluation for band n262
	Parameter
	Unit
	Freq. range
47.2 - 48.2 GHz

	Pout per element
	dBm
	10

	# of antennas in array
	
	16

	Total conducted power per polarization
	dBm
	22

	Avg. antenna element gain
	dBi
	4.0

	Antenna roll-off loss vs freq.
	dB
	-2.3

	Realized antenna array gain
	dBi
	13.7

	Polarization gain
	dB
	2.80

	Mismatch and transmission line loss including load pull
	dB
	-3.5

	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
	-5.0

	Total implementation loss
	dB
	-9.5

	Peak EIRP (Minimum)
	dBm
	28.8



Observation 3: The derived requirement for PC4 is very close to the proposal average included in the approved WF (28.7dBm). Therefore, either option is reasonable.

Proposal 3: Define the PC4 minimum peak EIRP requirement of band n262 as 28.7 dBm.


3	Conclusions
In this paper we provided our views on the minimum peak EIRP requirements of the remaining power classes that are within the scope of the 47 GHz band work item. The following observations and proposals were made:

PC1 requirements
Observation 1:  In the first PC1 discussions, most companies used a 16-element array. As the discussion progressed, the compromise reached ensured better performance while still allowing for some design flexibility.

Observation 2:  Pending further discussion including potential new proposals, a value around 33 to 34 dBm is reasonable and can allow for design flexibility.

Proposal 1: For the PC1 minimum peak EIRP requirement of band n262, a value ranging from 33 to 34 dBm is a reasonable option we support.

PC2 requirements
Proposal 2: Define the PC2 minimum peak EIRP requirement of band n262 as 23.3 dBm. This value also happens to be the proposal average captured in the WF during RAN4 #98Bis-e.

PC4 requirements
Observation 3: The derived requirement for PC4 is very close to the proposal average included in the approved WF (28.7dBm). Therefore, either option is reasonable.

Proposal 3: Define the PC4 minimum peak EIRP requirement of band n262 as 28.7 dBm.
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