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1	Introduction
To align with the approved work plan [1], RAN4 need to finalize the impacted requirement for the FWA UE type in Busan meeting. Specifically, on RAN4#86Bis, with the further discussion [3] and more clear understanding on the use case for Fixed Wireless Access (FWA) UE, the following agreement is captured in approved WF [4]:
	Way Forward [4]:
· Spherical coverage for FWA UE type (max EIRP 55 dBm, operating in stationary location):
· RAN4 should consider practical deployment scenarios for FWA UE
· For initial deployment, installation will be done by professional technicians and future deployment is FFS
· Spherical coverage requirement is defined as: 
· X%-tile requirement for EIRP CDF is [TBD] dBm
· where X may be in the range of [80-90]
· Specification of minimum peak EIRP and EIRP spherical coverage requirements for FWA UE type should be finalized in RAN4 #87
· RF requirement for FWA UE type (55dBm EIRP, operating in stationary location) shall be finalized in RAN4 #87: 
· Expected RF requirement changes for new FWA UE:
	Section Name
	Expected RF requirement changes for FWA UE type
(max 55dBm EIRP, operating in stationary location)

	Section 5.2 Operating Bands
	No

	Section 5.3 Channel bandwidth
	No

	Section 5.4 Channel arrangement
	No

	Section 6.2 Transmitter power
	Yes, for power class definition and MPR/A-MRP requirements

	Section 6.3 Output power dynamic
	FFS for the impact on minimum output power

	Section 6.4 Transmit signal quality
	FFS for modulation schemes and parameters for EVM

	Section 6.5 Output RF spectrum emissions
	No

	Section 7.2 Diversity characteristics
	No

	Section 7.3 Reference sensitivity power level
	Yes, and REFSENS is needed to be reevaluated

	Section 7.4 Maximum input level
	No

	Section 7.5 Adjacent Channel Selectivity
	Dependent on REFSENS

	Section 7.6 Blocking characteristics
	Dependent on REFSENS

	Section 7.7 Spurious response
	No

	Section 7.9 Spurious emissions
	No

	Section 7.10 Receiver image
	No






While based on the co-existence study for CPE device back to RAN4 #84Bis (Oct. 2017), the following proposals were agreed [2], which should also be considered in RAN4’s analysis: 
	Agreement:
· Proposal-1: Regarding the required AICR, the ACIR levels in UL for non-collocated case are around 5dB higher than the collocated case when different LSF is considered for victim and interfering network and if we consider the 5% Average throughput loss, the ACIR levels in UL for both collocated and non-collocated case fall in the same range 10dB-15dB as agreed in TR38.803.  
· Proposal-2: Regarding receiver dynamic range, minor impact in receiver dynamic range when 55dBm CPE is considered.
· Proposal-3: Regarding inband receiver blocking, minor impact in receiver in-band blocking when 55dBm CPE is considered.



To continue this discussion with the target of finalizing FWA UE RF requirement, in this paper, we would like to further provide our understanding and proposal on UE RF requirements impacted due to introducing FWA UE type. It should be noted that in this meeting, we prepared accompanying papers [5][6] which targets to finalize other related RF requirement not completed for FWA UE type, including spherical coverage, and minimum output power. 

2 Peak EIRP Requirement 
As agreed in AH-1801 meeting, the below table is utilized for peak EIRP evaluation by collecting inputs from different companies. Based on proposal in [3], here we would like to provide our updated proposal to reflect our understanding for each item which contributes to the peak EIRP link budget: 
Table 1 Samsung’s Updated Proposal for FWA peak EIRP evaluation
	Parameter
	Unit
	Freq. range
24.25-29.5 GHz
	Freq. range
37.0-40.0 GHz

	P_out per element
	dBm
	14
	14

	# of antennas in array
	
	16
	16

	Total conducted power per polarization
	dBm
	26
	26

	Avg. antenna element gain
	dBi
	4.5
	4.5

	Antenna roll-off loss vs frequency
	dB
	-1.0
	-1.5

	Realized antenna array gain
	dBi
	15.5
	15.0

	Polarization gain
	dB
	2.5
	2.8

	Mismatch and transmission line loss 
including load pull
	dB
	-2.1
	-2.7

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

	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
	-4.5
	-5.5

	Total implementation loss (worst-case)
	dB
	-7.6
	-9.2

	Peak EIRP (Minimum)
	dBm
	36.4
	34.6


 
It should be noted that, compared with our input in last meeting, we propose to have 2dB high peak EIRP value, which comes from 1dB less implementation margin from form-factor integration losses and the removed 1dB tolerance for conducted power, which are highlighted with bold characters in the above table. For other factors, we don’t see the reason to further update them. With all practical factors into account, the minimum peak EIRP is 36.4 dBm for 28GHz and 34.6dBm for 39GHz, which we believe is also aligned with Intel’s proposal in last meeting. 
Proposal 1: For FWA UE type, the minimum peak EIRP requirement should be specified as 36.4 dBm for 28GHz and 34.6dBm for 39GHz. 

3 Peak EIS Requirement
As agreed in RAN4#86 meeting, the below table is utilized for peak EIS evaluation by collecting inputs from different companies, just similar to handheld devices. Here is the updated proposal from our side, which also have 1dB less implementation margin matched with peak EIRP proposal: 
Table 2: Samsung’s Proposal for FWA peak EIS evaluation
	
	Freq. range
24.25-29.5 GHz
	Freq. range
37.0-40.0 GHz

	kTB/Hz [dBm]
	-174
	-174

	10log(Rx BW) [dB]
	76.99
	76.99

	Effective realized antenna array gain [dB]
	15.5
	15

	Diversity Gain [dB]
	0
	0

	SNR [dB]
	-1
	-1

	NF [dB]
	10
	11

	Total implementation loss [dB]
	7.6
	9.2

	Sensitivity EIS [dBm]
	-95.91
	-92.81



Proposal 2: For FWA UE type, the sensitivity EIS requirement should be specified as -95.91 dBm for 28GHz and -92.81dBm for 39GHz.

4 Spherical Coverage and Minimum Output Power
As mentioned in our previous analysis paper [3], and approved WF [4], FWA UE’s spherical coverage and minimum output power can be regarded as two separate requirements which will be specified differently from normal handheld UE. Considering this, in this meeting, we prepared accompanying papers [5][6] which targets to finalize other related RF requirement not completed for FWA UE type, including spherical coverage and minimum output power. Detailed analysis can be found in these contributions. 

5 Other Impacted RF Requirement
Based on the conclusion from coexistence study for 55dBm device, minor impacts are expected for the metrics of ACLR, receiver dynamic range and in-band receiver blocking, while the blocking requirement could be dependent on REFSNES. Though the same level of requirement is expected for output RF spectrum emission, we have not yet identified the need to revisit MPR/A-MPR requirement for FWA UE type. 
Observation 1: The necessity to revise MPR/A-MPR requirement for FR2 FWA UE type has not yet been identified. 

Besides the potential impacts provided in WF [4], we are still studying the necessity of adopting handheld UE maximum input level for FWA UE type, which is -25dBm verified in beam locked mode in the direction where peak gain is achieved, especially considering much higher beamforming gain will be realized for FWA UE type. We will further update for the proposed maximum input level for FWA UE during the RAN4 meeting week. 
Observation 2: FFS the necessity to revise maximum input level requirement for FR2 FWA UE type. 

As a summary, the expected change on TS38.101-2 due to FWA can be summarized as below: 
Table 3: Impacted Specification of TS38.101-2 due to FWA UE Type
	Section Name
	Need change due to FWA devices (with 55dBm peak EIRP limit)

	Section 5.2 Operating Bands
	No

	Section 5.3 Channel bandwidth
	No

	Section 5.4 Channel arrangement
	No

	Section 6.2 Transmitter power
	Yes, for power class definition (minimum Peak EIRP) and spherical coverage requirement and MPR/A-MRP requirements 

	Section 6.3 Output power dynamic
	FFS for the impact on minimum output power Yes, for minimum output power

	Section 6.4 Transmit signal quality
	FFS for modulation schemes and parameters for EVM  No

	Section 6.5 Output RF spectrum emissions
	No

	Section 7.2 Diversity characteristics
	No

	Section 7.3 Reference sensitivity power level
	Yes, and REFSENS is needed to be reevaluated

	Section 7.4 Maximum input level
	No FFS need to be revised

	Section 7.5 Adjacent Channel Selectivity
	Dependent on REFSENS

	Section 7.6 Blocking characteristics
	Dependent on REFSENS

	Section 7.7 Spurious response
	No

	Section 7.9 Spurious emissions
	No

	Section 7.10 Receiver image
	No



Proposal 3: RAN4 finalize TS38.101-2 specification based on the table-3. 

6 Conclusion
In this paper, we further provided our understanding and proposal on UE RF requirements impacted due to introducing FWA UE type, with the following observation and proposals: 
Proposal 1: For FWA UE type, the minimum peak EIRP requirement should be specified as 36.4 dBm for 28GHz and 34.6dBm for 39GHz. 
Proposal 2: For FWA UE type, the sensitivity EIS requirement should be specified as -95.91 dBm for 28GHz and -92.81dBm for 39GHz.
Observation 1: The necessity to revise MPR/A-MPR requirement for FR2 FWA UE type has not yet been identified. 
Observation 2: FFS the necessity to revise maximum input level requirement for FR2 FWA UE type. 
Proposal 3: RAN4 finalize TS38.101-2 specification based on the table-3. 

Table 3: Impacted Specification of TS38.101-2 due to FWA UE Type
	Section Name
	Need change due to FWA devices (with 55dBm peak EIRP limit)

	Section 5.2 Operating Bands
	No

	Section 5.3 Channel bandwidth
	No

	Section 5.4 Channel arrangement
	No

	Section 6.2 Transmitter power
	Yes, for power class definition (minimum Peak EIRP) and spherical coverage requirement 

	Section 6.3 Output power dynamic
	Yes, for minimum output power

	Section 6.4 Transmit signal quality
	No

	Section 6.5 Output RF spectrum emissions
	No

	Section 7.2 Diversity characteristics
	No

	Section 7.3 Reference sensitivity power level
	Yes, and REFSENS is needed to be reevaluated

	Section 7.4 Maximum input level
	[bookmark: _GoBack]FFS need to be revised

	Section 7.5 Adjacent Channel Selectivity
	Dependent on REFSENS

	Section 7.6 Blocking characteristics
	Dependent on REFSENS

	Section 7.7 Spurious response
	No

	Section 7.9 Spurious emissions
	No

	Section 7.10 Receiver image
	No
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