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1	Introduction
In the last plenary meeting, a new Rel-17 work item which aims to define requirements for FWA with lower maximum TRP and lower maximum EIRP was approved [1]. The motivation for the WI is to ensure countries with stricter regulations have requirements for a FWA use case. 
For RAN4 RF discussions, the work item objectives have two main parts: how to introduce the requirements of the new FWA use case, and defining RF requirements for bands n257 and n258.
To address the issue described in section 3, one option from the following is chosen: 

· Option 1. Existing power class with any modifications/additions (e.g. new UE capability) is reused. 
· Option 2. A new power class is defined. 
Depending on the decision above, introduce a new power class and the following requirements for the existing power class with the new capability or the new power class.
RF part: Define the RF requirements for the new UE capability or new UE power class aligned with regional (e.g. Japanese) regulation for a FWA type of device:
· Define requirements for operating bands n257 and n258 
· 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 (e.g. 85%-ile same as PC1)
· MPR/AMPR requirements based on PC3 (max TRP of 23dBm)
· 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 will address important factors to consider in our RF requirement discussions and present our views on how we may approach defining and introducing the requirements of the new FWA use case.

2	Background
FR2 power classes were established based on differences in UE architecture and use case which are reflected on two key performance parameters: the minimum peak EIRP and spherical coverage [2-3]. Additionally, we included a reference to the regulatory-defined maximum EIRP, and a maximum TRP requirement to limit any co-channel interference [4]. To derive the performance parameters, we assumed a UE type for each FR2 power class. The table below lists the UE type used in each of the currently defined FR2 power classes [5]. 

Table 1. Assumption of UE types [5]
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE



For power class 1 (PC1), a FWA UE type was used. The name FWA was used as it implied the device was fixed on a stationary platform during operation. This device type, called transportable station by FCC [6], has a higher regulatory maximum EIRP of 55dBm. After analysis of co-existence studies, we established a maximum TRP of 35dBm for this power class [4]. However, countries or regions with stricter regulatory requirements cannot use this power class. This provided motivation for the new WI to introduce a new FWA use case with maximum TRP of 23dBm [1].

2	Discussion
For the core part of the objectives, two main things will be addressed: defining the requirements and how to introduce the requirements into the specifications. First, we will go over important parameters for RF requirement definition.

2.1	RF requirements
To derive the link budget, it is beneficial to align on some parameters. The WI provides additional direction for these calculations. Specifically, it states that the minimum peak EIRP is higher than PC3. The higher min peak EIRP expectation can be achieved by increasing the number of antenna elements, indicating we need more than the 4-elements used for PC3. This, coupled with the max TRP limit of 23 dBm, leads to 8 antenna elements. Coincidentally, this is the same number of elements used in PC2 derivations [5].

Observation 1: To determine the link budget of the new FWA use case, we should first align on the number of antenna elements in the design.

Proposal 1: Considering the 23dBm max TRP and greater-than-PC3 min peak EIRP performance, 8-elements should be used in the link budget analysis of the new FWA use case.

Next, we will discuss the link budget evaluation of the new FWA use case. As we have done previously, a table listing the relevant architecture parameters will be shown.

Minimum peak EIRP
Table 1 lists all parameters needed to derive the minimum peak EIRP of the new FWA use case. Compared to PC3, and as mentioned in the preceding section, the derived values for the new FWA yield a higher minimum peak EIRP mainly because of the larger number of antenna elements. Also, as was the case with PC1 [7], the overall implementation loss parameter has been reduced from the handheld value, highlighting the integration challenges of smaller form-factors. The final result is a minimum peak EIRP of 28.3 dBm for 28 GHz. This corresponds to a minimum peak EIRP increase of about 8 dB compared to PC3 (20.2 dBm for 28 GHz). The achieved value is also very close to the 29 dBm PC2 requirement [8].





Table 1. Minimum peak EIRP evaluation of new FWA use case
	Parameter
	Unit
	Freq. range
24.25-29.5 GHz
	Comments

	Pout per element
	dBm
	12.5
	

	# of antennas in array
	
	8
	Increases peak EIRP compared to 4-elements (PC3) and keeps max TRP under 23 dBm

	Total conducted power per polarization
	dBm
	21.5
	Under 23 dBm

	Avg. antenna element gain
	dBi
	4.0
	

	Antenna roll-off loss vs freq.
	dB
	-2.0
	

	Realized antenna array gain
	dBi
	11.0
	

	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 (worst-case)
	dB
	-7.00
	

	Peak EIRP (Minimum)
	dBm
	28.30
	



Observation 2: The derived minimum peak EIRP value for the new FWA use case is 28.3 dBm for 28 GHz. This represents ~ 8 dB increase from PC3 value.

Proposal 2: Define the minimum peak EIRP requirement for FWA with a maximum TRP of 23 dBm as 28.30 dBm for bands n257 and n258.

Spherical coverage considerations
As noted in the previous Background section, a FWA UE is fixed on a stationary platform during operation, which means the spherical coverage can be relatively narrower (more limited area). This is why 85%-ile point was chosen for the spherical coverage requirement of PC1. Of course, since the new use case is also for a FWA, it will exhibit the same behavior. Therefore, we can reuse the same percentile point.

Observation 3: The new use case is also for a FWA - fixed on a stationary platform while in operation. Therefore we can specify a similarly narrow percentile point for its spherical coverage.

Proposal 3: Since the new use case is also for a fixed UE on a stationary platform (FWA), we may reuse the PC1 85%-ile point for its spherical coverage requirement.

Further simulation analysis and discussion is required to define the EIRP level at the percentile point and complete the spherical coverage requirement. During Rel-15 discussions, we aligned on the necessary simulation assumptions for spherical coverage [9]. These assumptions should be used once again for our analysis.

Observation 4: RAN4 already established detailed spherical coverage simulation assumptions in Rel-15.

Proposal 4: Reuse the spherical coverage simulation assumptions captured in [9] for the spherical coverage performance analysis of the new FWA use case.
2.2	Introducing new requirements
There are two options captured in the WI for how to introduce the requirements into the specifications:
· Option 1. Existing power class with any modifications/additions (e.g. new UE capability) is reused. 
· Option 2. A new power class is defined. 

[bookmark: _GoBack]Compared to PC1, we know the new FWA use case will have lower values for min peak EIRP, max TRP and max EIRP. In fact, the new FWA will have the same max TRP and max EIRP values used in PC2, PC3 and PC4. However, the spherical coverage percentile point of the new FWA will be different than PC2, PC3 and PC4; and it is likely to be the same percentile point as PC1. Also, from our min peak EIRP derivation (Section 2.1) we see that the new FWA can yield a similar value to that of PC2. Option 1 can work, but will require more discussions and first determining the min peak EIRP and spherical coverage requirements. Option 2 is a more straightforward way to introduce the requirements, but we need to make sure introducing a new power class is the best approach to take.

Observation 5: While either option can work to introduce the new requirements, Option 2 will be easier to implement. Before we can make this decision, it is best to first focus on defining the requirements.
3	Conclusions
In this paper we discussed several factors of the new FWA use case and how these can be addressed in RF requirement discussions. The following observations and proposals have been made:

Observation 1: To determine the link budget of the new FWA use case, we should first align on the number of antenna elements in the design.

Proposal 1: Considering the 23dBm max TRP and greater-than-PC3 min peak EIRP performance, 8-elements should be used in the link budget analysis of the new FWA use case.

Observation 2: The derived minimum peak EIRP value for the new FWA use case is 28.3 dBm for 28 GHz. This represents ~ 8 dB increase from PC3 value.

Proposal 2: Define the minimum peak EIRP requirement for FWA with a maximum TRP of 23 dBm as 28.30 dBm for bands n257 and n258.

Observation 3: The new use case is also for a FWA - fixed on a stationary platform while in operation. Therefore we can specify a similarly narrow percentile point for its spherical coverage.

Proposal 3: Since the new use case is also for a fixed UE on a stationary platform (FWA), we may reuse the PC1 85%-ile point for its spherical coverage requirement.

Observation 4: RAN4 already established detailed spherical coverage simulation assumptions in Rel-15.

Proposal 4: Reuse the spherical coverage simulation assumptions captured in [9] for the spherical coverage performance analysis of the new FWA use case.

Observation 5: While either option can work to introduce the new requirements, Option 2 will be easier to implement. Before we can make this decision, it is best to first focus on defining the requirements.
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