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1	Introduction
Agreements for handheld power class requirements have evolved over the last months. The parameters needed to derive the peak EIRP for handheld devices were agreed in [1] and a range for the peak EIRP requirement was approved in [2]. However, no consensus has been found to finalize the requirement [3]. In last month’s AH-1801 meeting, a new power class UE type for fixed wireless access (FWA) devices was introduced [4]. The plan for the new FWA type is to target Rel-15 timeframe.  
This paper summarizes the main points agreed for the FWA type and provides background on relevant parameters needed to derive its peak EIRP requirement, with the main purpose of aligning on the framework first.
2	Discussion
2.1	Background
With the deadline for Rel-15 fast approaching, FR2 power class definition needs to be finalized. Requirements for handheld UE types have been the main focus of the discussions so far, with a range of peak EIRP approved based on data reported by seven companies [2]. While the plan was to narrow the range and finalize the requirement in the following meeting, no consensus could be found amongst the presented proposals [3].

Agreements from RAN4 #85 [2]:
· The handheld UE peak EIRP range is defined as follows and will be captured in TS38.101-2 in this meeting
· For 28 GHz: [21.2-25.2] dBm
· For 39 GHz: [19.4-23.7] dBm
· Companies are encouraged to provide additional analysis with the intention to finalize the UE peak EIRP requirement

A new power class UE type for fixed wireless access (FWA) devices was approved during AH-1801 and its requirements also target the Rel-15 scope [4]. The agreements for this UE type stipulate assessing impact on UE requirements and aligning on evaluation parameters needed for peak EIRP.
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Work plan for FWA [4]: 
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2.2	Defining FR2 Power Class
During our last meeting, discussions on possible ways to narrow the peak EIRP range for handheld devices highlighted two major concerns: acceptable device passing rate implied in a higher peak EIRP value and the minimum required peak EIRP from network providers. While the implementation losses parameter is somewhat controversial, we present further analysis and measurements to help find alignment in the reported values in [5]. However, the issue of a higher peak EIRP required by operators remains. If consensus is found and the handheld peak EIRP value is lower than expected, a higher peak EIRP can be obtained from other UE types.

Observation 1: Having separate UE type requirements may help bridge the gap in the expected peak EIRP requirements.

If we think about the most popular use cases, defining new power class UE types is a logical path forward. Fixed wireless access, with its large coverage area and relatively low latency, is expected to have significant growth in 5G through mm-wave frequencies. Larger portable devices (i.e. tablets) are popular form-factors with over 1 billion users worldwide [6]. The FCC has even adopted a general framework for additional UE types across 28 and 39 GHz based on higher transmit power [7]. Considering all of this, defining requirements for new UE types helps lay the ground work needed for their projected growth.

This brings up an important discussion point, what is the best way to separate and define UE types in power class. Based on current and anticipated use cases, it makes sense to have two types: portable and fixed wireless access (FWA). The portable type can then be subcategorized depending on size or form-factor as handheld or larger (tablets). For the fixed wireless access, we can make a distinction based on the platform they are mounted on. The FCC defines higher power devices as transportable stations and focuses the definition of these devices as stationary while operating [7]. While this excludes a potential use case of devices fixed inside vehicles, if needed, we can expand the FWA term and further divide as fixed-stationary (including customer premises equipment) and fixed-on-moving platform.

Observation 2: Divide power class UE types as portable and fixed. Consider further defining portable devices based on their form-factor, and fixed devices depending on whether they are fixed on a stationary platform or a moving platform.

We will focus the rest of the paper on the highlighting important differences between handheld and fixed UEs and how these impact the several RAN4 requirements, particularly power class.

2.3	Power class requirements for FWA
Before defining power class requirements for FWA devices, it is crucial to first assess the impact of the new UE type and align on a number of assumptions. Like it was previously done for handheld, we need to go over the parameters used to derive the peak EIRP value. These parameters are listed in Table 1 as examples. We will use the data found on this table to provide preliminary peak EIRP numbers for this UE type. 







Table 1. Example FWA parameters for minimum peak EIRP evaluation
	Parameter
	Unit
	Freq. range
24.25-29.5 GHz
	Freq. range
37.0-40.0 GHz
	Comments

	Pout per element
	dBm
	14.0
	14.0
	

	# of antennas in array
	
	16
	16
	Previously 4 for handheld

	Total conducted power per polarization
	dBm
	26.0
	26.0
	Previously 20 dBm

	Avg. antenna element gain
	dBi
	4.0
	4.0
	

	Antenna roll-off loss vs frequency
	dB
	-2.0
	-2.5
	

	Realized antenna array gain
	dBi
	14.0
	13.5
	

	Polarization gain
	dB
	2.80
	2.80
	

	Mismatch and transmission line loss including load pull
	dB
	-2.50
	-3.00
	

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

	Finite beam table
	dB
	-0.25
	-0.25
	

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

	Form-factor integration losses
	dB
	-4.50
	-5.50
	

	Total implementation loss (worst-case)
	dB
	-8.00
	-9.50
	Lower than handheld by ~1.5 dB

	Peak EIRP (Minimum)
	dBm
	34.80
	32.80
	




FWA devices have a different use case than handheld devices and are fixed to a surface. The higher power expected from these devices is possible in great part to their larger form-factor. This enables different architecture implementations with more antenna elements in the array (larger gain) and allows for greater separation between sensitive RF components, and high dielectric constant/lossy materials and reflectors that may otherwise affect radiation. The larger size also makes the overall integration easier and reduces the implementations losses. These differences are captured in the number of antennas, total conducted power and total implementation loss parameters. Compared to our handheld numbers, the number of antennas increased to 16, thus increasing the total conducted power by 6 dB. The overall implementation losses dropped about 1.5 dB for both frequency ranges (28GHz was previously 9.6, now 8.0; 39GHz was 10.9 and now is 9.5); highlighting the integration challenges of smaller form-factors. 

Accounting for all these changes in the link budget, yields a minimum peak EIRP of 34.80 dBm for 28GHz, and 32.80 dBm for 39GHz. These numbers correspond to a peak EIRP increase of at least 14 dB compared to our numbers for handheld devices (20.2 dBm for 28GHz, 18.4 dBm for 39GHz). 

Observation 3: Preliminary minimum peak EIRP calculations for FWA devices yield 34.80 dBm for 28GHz, and 32.80 dBm for 39GHz. This represents at least 14 dB more than our handheld device values.

Before we define the peak EIRP requirement, it is important we properly align and document the differences between handheld and fixed devices. Table 1 can be used to make sure we are well aligned on our assumptions for the new fixed UE type.

Proposal 1: Use Table 1 to align on parameters needed to derive peak EIRP. If needed, more parameters or greater granularity can be added to the table.


We need to be mindful of the potential impact the new FWA UE type may have on RAN4 requirements. There will certainly be implications on testability and spherical coverage studies, as measurements must now take into account the fixed nature of the device and typical surrounding materials. From a co-existence perspective, no additional work is needed as previous studies for +55dBm CPE have already been concluded with no issues reported [8].

The impact on UE requirements we have covered so far is not comprehensive. Any additional topics are not precluded from future discussions. It is also important to note that there may be required features for handheld devices that can be made optional for FWA devices. These need to be discussed, agreed and documented.

Observation 4: Companies are encouraged to include additional topics of interest that may impact FWA requirements for discussion in upcoming meetings.

Proposal 2: We should revisit the required handheld device features and determine which ones can be defined as optional capabilities for FWA devices.

3	Conclusions
In this paper we detailed our views on how to address introducing new power class UE types. Focusing on FWA devices, we discussed a parameters table to be use as an alignment tool, along with preliminary results for peak EIRP. The following observations and proposals have been made:

Observation 1: Having separate device type requirements can help bridge the gap in the expected requirements peak EIRP.

Observation 2: Divide power class UE types as portable and fixed. Consider further defining portable devices based on their form-factor, and fixed devices depending on whether they are fixed on a stationary platform or a moving platform.

Observation 3: Preliminary minimum peak EIRP calculations for FWA devices yield 34.80 dBm for 28GHz, and 32.80 dBm for 39GHz. This represents at least 14 dB more than our handheld device values.

Proposal 1: Use Table 1 to align on parameters needed to derive peak EIRP. If needed, more parameters or greater granularity can be added to the table.

Observation 4: Companies are encouraged to include additional topics of interest that may impact FWA requirements for discussion in upcoming meetings.

Proposal 2: We should revisit the required handheld device features and determine which ones can be defined as optional capabilities for FWA devices.
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Work Plan

RAN4 AH-1801:
* Agree on the framework and work plan to implement requirements for the FWA UE type

RAN4 #86:

+ Finalize the scope of the impact of the FWA UE type on T538.101-2

+ Consolidate feedback and finalize parameters to be used in peak EIRP and EIS analysis
* Discuss spherical coverage simulation assumptions suitable for the use case

RAN4 #86-Bis:
+ Make progress on the power class and REFSENS evaluations
+ Make progress on spherical coverage evaluations

RAN4 #87:
* Finalize the requirements for the FWA UE type
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UE type
+ Define a new UE type termed fixed wireless access (FWA)

Impact on UE requirements

+ The following requirements may be potentially impacted by the new UE type:
+ Powerclsss: peak ERP
+ Powerdlss: spherical coverage
- REFsENS

« Other potential impacts are not precluded
+ The requirements associated with the FWA UE type are targeted for the Rel-15 scope of the NR W1

Peak EIRP and EIS evaluation parameters
+ Verify alignment on any architecture differences and the parameters needed for peak EIRP and EIS
calculation of fixed wireless access devices
+ Use the table in slide 4 as starting point

+ Asit is not comprehensive, companies are encouraged to provide additional parameters or comments for
the table
+ Testability aspect should be considered.
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