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1	Introduction
Agreements for handheld power class and REFSENS requirements have evolved over the last months. While ranges for both peak EIRP and peak EIS for handheld devices were agreed in [1] and [2], no consensus has been found to finalize the requirements [3]. A new UE type for fixed wireless access (FWA) devices was introduced in last month’s AH-1801 meeting [4]. The plan for Rel-15 is to target power class and REFSENS requirements for both handheld and FWA UE types.
This paper summarizes the latest FR2 REFSENS agreements and discusses important parameters needed to derive the peak EIS for FWA devices. It also includes the necessary framework for initial alignment on its requirements.
2	Discussion
2.1	Background
With the deadline for Rel-15 fast approaching, definition of FR2 REFSENS requirements need to be concluded. Thus far, the discussions have focused on the requirements for handheld UE type. Even though a final peak EIS value has not been agreed on [5], a range of peak EIS was approved [2].

Meeting report for RAN4 #84Bis [5]:
· Chair asked if an average of the reported values -94. 2 could be taken as possible agreement for 50 MHz channel bandwidth for n257 and n258
· Companies expressed needing time to discuss this number


Agreements from RAN4 #85 [2]:
· For 28 GHz, the beam peak EIS range is [-92.1 to -85.4] dBm
· For 39 GHz, the beam peak EIS range is [-91.8 to -82.6] dBm


Though the plan was to provide analysis to finalize the requirement, no new agreement or way forward was reached in AH-1801. However, a new UE type termed Fixed Wireless Access (FWA) was approved [4]. Agreements for the new UE type list determining the impact on UE requirements and aligning on parameters needed for peak EIS.
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The intention is to finish the FWA UE type impact scope during RAN4 #86 and align on evaluation parameters for peak EIS. Once aligned, the plan is to target Rel-15 for both power class and REFSENS requirements.

Work plan for FWA [4]: 
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2.2	REFSENS Requirements for FWA
Recent discussions on how to finalize the peak EIS range for handheld devices have made little progress. The implementation losses values provided by companies vary significantly and finding alignment proved challenging. While a mid-point compromise has been proposed [5], a consensus is yet to be found. Similar to power class discussions, introducing higher power UE types may help in reaching a compromise. 

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

Defining new UE types makes sense given the popularity and potential use case of additional devices. Specifically, fixed wireless access devices are expected to have significant growth in 5G. These can provide broadband access to remote areas, thanks to their large coverage area and relatively low latency. The FCC has even adopted a general framework for the additional UE type across 28 and 39 GHz [6]. Taking all of this into account, defining requirements for new UE types helps lay the ground work needed for their projected growth. So we will focus the rest of the paper on discussing the framework needed for the new FWA UE type and any potential impact it may have on other RAN4 requirements.

Before we can define the REFSENS requirements for FWA devices, it is important to assess the impact of the new UE type and align on a number of assumptions. As previously done for handheld devices, we need to discuss the parameters used to derive the beam peak EIS value. The parameters will help highlight key differences between handheld and fixed UE types. The list of parameters is found in Table 1, as an example. We have provided some initial numbers to derive preliminary peak EIS values for the FWA UE type. 

Table 1: Example of FWA parameters for beam peak EIS evaluation
	
	28GHz
	39GHz
	Comments

	kTB/Hz [dBm]
	-174
	-174
	

	10log(Rx BW) [dB]
	76.99
	76.99
	

	Effective realized antenna array gain [dB]
	14.0
	13.5
	Number of antenna elements increased from 4 to 16

	Diversity Gain [dB]
	0
	0
	

	SNR [dB]
	-1
	-1
	

	NF [dB]
	10
	11
	

	Total implementation loss [dB]
	8.0
	9.5
	Losses dropped by ~1.5 dB

	Sensitivity EIS [dBm]
	-94.01 
	-91.01
	


The higher power expected from FWA devices is mainly possible because of their larger form-factor. This enables different architecture implementations with more antenna elements in the array (larger gain) and provides the necessary room for greater separation between sensitive RF components, and non-ideal materials or reflectors that may otherwise affect radiation. The larger size also makes the overall integration much easier and reduces the implementations losses. These differences are captured in the number of antennas and total implementation loss parameters. Compared to our previously reported handheld numbers, the number of antennas increased to from 4 to 16. 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. 

When we consider all of these changes, we get a beam peak EIS of -94.01 dBm for 28GHz, and -91.01 dBm for 39GHz. These numbers correspond to a peak EIS difference of over 8 dB compared to our results for handheld devices (-85.41 dBm for 28GHz, -82.61 dBm for 39GHz).

Observation 2: Preliminary minimum beam peak EIS calculations for FWA devices yield -94.01 dBm for 28GHz, and -91.01 dBm for 39GHz. This represents over 8 dB difference from our handheld device values.

Before we define the peak EIS requirement, it is crucial to properly align on 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 EIS. If needed, more parameters or greater granularity can be added to the table.

We need to pay attention to any potential impact the new FWA UE type may have on RAN4 requirements. There will 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, studies for +55dBm CPE have already been concluded with no issues reported, thus no additional work is needed [7].

The impact on UE requirements we discussed so far is not comprehensive. 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 3: 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 presented initial REFSENS framework for fixed wireless access devices and discussed possible impact of the UE type on RAN4 requirements. We also an example table of peak EIS parameters, along with preliminary derivations. The following observations and proposals have been made:

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

Observation 2: Preliminary minimum beam peak EIS calculations for FWA devices yield -94.01 dBm for 28GHz, and -91.01 dBm for 39GHz. This represents over 8 dB difference from 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 3: 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.

4	References
[1] R4-1714445, “WF on pi/2 BPSK spectrum shaping and power class in FR2,” Intel Corporation, Apple, Qualcomm, IITH, LGE, Nokia, Huawei, Motorola Mobility, 3GPP RAN4 #85, November 2017
[2] R4-1714448, “WF on FR2 REFSENS,” Intel Corporation, 3GPP RAN4 #85, November 2017
[3] R4-1801106, “WF peak EIRP requirement for mmW,” Qualcomm,  RAN4 AH-1801, January 2018
[4] R4-1801191, “WF on Fixed wireless access use case for FR2,” Intel Corporation, Verizon, January 2018
[5] R4-1712101, “RAN4#84Bis Meeting report,” October 2017
[6] [bookmark: _Ref476813621][bookmark: _Ref476814267]FCC 16-89
[7] R4-1711861, “Summary of simulation results on Coexistence Studies for 55dBm CPE,” Ericsson, Qualcomm, Samsung, Verizon, Nokia, RAN4 #84bis, October 2017
1/4
image20.png
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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