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1. Introduction
FR2 Type 4 UE (FWA) represents an important class of UEs in FR2.  Their specification and design face a different challenge compared to handheld FR2 UEs. The primary difference comes from regulatory emissions requirements, which do not scale with increased EIRP or TRP capability. 
In this contribution we propose requirements for type 4 UEs.
2. Discussion

In a previous WF [1], several requirements were identified as necessary to change for FWA, compared to handheld UE requirements. The table of parameters identified for change is reproduced below in table 2.0-1.

	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


Table 2.0-1: Parameter List expected to change from handheld to FWA UE
In the subsections below, we make our proposals for the parameters expected to change from handheld to FWA UE.

Transmitted Power
Min. Peak EIRP

The WF on this topic [1] identified a couple of proposals for min. peak EIRP, reproduced below in table 2.1-1. Also included is Qualcomm’s proposal for min. peak EIRP in QPSK.
	
	Min Peak EIRP [dBm]

	
	28 GHz
	39 GHz

	Intel
	36.3
	34.3

	Samsung
	34.4
	32.6

	Qualcomm
	33.9
	32.1


Table 2.1-1: Proposals for min peak EIRP for FWA UE, QPSK
Proposal 1: FWA UEs shall have a min. peak EIRP of 33.9dBm for 28GHz bands (n257/n261) and 32.1dBm for 38GHz bands (n260).

MPR

Discussion on EIRP is incomplete without discussion of MPR. Previously, for handheld UEs, MPR in single CC operation was defined in a manner that was insensitive to RB allocation. FWAs are capable of significantly higher TRPs than handheld, while their out of band emission limits remain the same. Detailed studies remain to be performed, but the higher TRPs dictate the need for MPR for an additional condition: narrow allocations, which have high PSD. We see two alternatives, so FWAs can remain emissions compliant, while not discriminating against higher TRP FWA implementations.
Option 1: RAN4 institutes a minimum allocation size to limit the spectral density of the allocated RBs.
Option 2: RAN4 institutes MPR for narrow allocations.

We believe option 2 is less restrictive and so we propose:

Proposal 2: FWA UEs shall have 10dB MPR for all modulation and waveform types, when total contiguous allocated bandwidth of RBs is less than or equal to 10MHz, in single CC operation.

This MPR requirement would complement any allocation-agnostic MPR that is determined separately for FWA UEs. MPR in CA is FFS.
Output Power Range

Since FWA UEs must co-exist with handheld UEs on the same network, it follows that they must meet the same min EIRP requirement of -13dBm. 
Transmit Signal Quality
We only address the TSQ parameter that we believe needs to be addressed for FWA UEs. The other requirements for FWA UE are expected to remain that same as those for handheld UEs
EVM 
Using reasoning like that used to justify lower limit of EIRP range, EVM by modulation type also must comply with the same lower limits as the handheld UE, which are reproduced from the section for handheld UEs in table 2.3.1-1
	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( -13

	UE output power for UL 16QAM
	dBm
	( [-10]

	UE output power for UL 64QAM
	dBm
	( [-6]

	Operating conditions
	
	Normal conditions


Table 2.3.1-1: Proposals for EIRP range for FWA UE, QPSK

Proposal 3: EVM power range and EIRP min shall be identical to that of handheld UEs. IBE, frequency accuracy and equalizer flatness requirements for FWA UE shall be the same as those for handheld UEs
EVM requirements (%) shall remain the same for FWA UEs as those for handheld UEs
EIS for QPSK 1/3

The WF on this topic [1] identified a couple of proposals for min. peak EIS, reproduced below in table 2.4-1. Also included is Qualcomm’s proposal for min. peak EIRP in QPSK.

	
	Min Peak EIRP [dBm]

	
	28 GHz
	39 GHz

	Intel
	-95.5
	-92.5

	Samsung
	-94.9
	-91.8

	Qualcomm
	-94.7
	-93.2


Table 2.4-1: Proposals for min peak EIRP for FWA UE, QPSK

Proposal 4: FWA UEs shall have a min. peak EIS of -94.7dBm for 28GHz bands (n257/n261) and -93.2dBm for 38GHz bands (n260).

ACS 

Proposal 5: ACS requirements for FWA UEs shall be identical to that of handheld UEs.
Blocking Characteristics 

Proposal 6: Blocking requirements for FWA UEs shall be identical to that of handheld UEs.
3. Conclusion
We have proposed a direction for FWA UE requirements, reproduced below.
Proposal 1: FWA UEs shall have a min. peak EIRP of 33.9dBm for 28GHz bands (n257/n261) and 32.1dBm for 38GHz bands (n260).

Proposal 2: FWA UEs need 10dB MPR for QPSK and higher modulation types when total contiguous allocated RBs is less than or equal to 10MHz, in single CC operation.

Proposal 3: EVM power range and EIRP min shall be identical to that of handheld UEs.  IBE, frequency accuracy and equalizer flatness requirements for FWA UE shall be the same as those for handheld UEs
Proposal 4: FWA UEs shall have a min. peak EIS of -94.7dBm for 28GHz bands (n257/n261) and -93.2dBm for 38GHz bands (n260).

Proposal 5: ACS requirements for FWA UEs shall be identical to that of handheld UEs.
Proposal 6: Blocking requirements for FWA UEs shall be identical to that of handheld UEs.
4. Reference

[1] R4-1806138, ‘WF on FR2 FWA related requirements’, Intel at al, RAN4#86Bis, Melbourne, AUS, Apr 2018[image: image1.emf] 

TA offset  


1
1

