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1.	Introduction
In this contribution, we present out proposals for pk. EIRP and REFSENS respectively, as outlined in [2]. Our estimates are built around a 16-element array.
2. 	Discussion 
2.1	On using an existing power class
The WID [1] explicitly identifies Japan as the target geographic region for deployment of the proposed UE type. While it is possible to reduce the output power per element in PC1 to stay compliant with the TRP limit (based on Pmax signalling or similar) [4], it may not be a complete solution. Additional signalling must be instituted to convey to the UE other considerations new to existing FR2 UEs, like the upper bound on antenna gain in Japan. We address these aspects in greater detail in [3]
RAN4 would benefit from clarification of Japanese regulation on max. antenna gain, and if there are any changes anticipated.
2.2	New power class for Japan FWA
In case RAN4 decides to proceed with definition of a dedicated new power class, referred to as PC5 for the rest of the contribution, we present our estimates for peak EIRP and REFSENS assume a single 16-element array, with each element carried over from PC3 application.
2.2.1 Peak EIRP
See table 2.2.1-1 for our estimated peak EIRP. The estimate accounts for PVT corners, and further modified by calibration accuracy. The estimate below also includes the effect of PA output limiting to ensure that the UE stays under the hard TRP limit of 23.0 dBm with margin (our target upper bound for TRP is 22.0 dBm). Finally, we assume that the UE has 2 identical Tx chains arranged to transmit in mutually orthogonal polarizations, with each radiating element capable of transmitting both polarizations simultaneously. This type of implementation was used in Rel-15 UEs. For Rel-16, UL full power Tx modes defined in RAN1 further clarify this arrangement when a UE is configured for 2 or more SRS ports. For our assumed UE topology, the UEs would declare ULFPTx mode 1 or mode 2, pending detailed discussions in the Rel-16 e-MIMO WI. Note that the UE is still expected to support Rel-15 behaviour, where full power is available when the UE is configured for a single SRS port.
Observation 1: The FR2 23 dBm FWA UE may use ULFPTx PA mode 1 or PA mode 2 to deliver peak EIRP.

	PC5 peak EIRP budget

	n258
	n257

	
	Low extremity
	High extremity
	Low extremity
	High extremity

	Pout per element (w/ cal uncert) (dB)
	7.5
	10.5
	7.5
	10.5

	# elem
	16
	16
	16
	16

	total conducted power per pol (dBm)
	19.5
	22.5
	19.5
	22.5

	ant. element gain
	
	
	
	

	gain roll-off
	
	
	
	

	realized array gain (dB)
	13.6
	16.6
	14.1
	16.9

	pol gain (dB)
	2.0
	3.0
	2.0
	3.0

	mismatch and TL loss
	
	
	
	

	BF loss (phase shifter )
	
	
	
	

	finite beam table
	
	
	
	

	BF loss (one table fits all)
	
	
	
	

	form factor loss
	
	
	
	

	total implementation loss (dB)
	6.5
	3.5
	7.7
	3.5

	EIRP (dBm)
	28.7
	38.7
	28.0
	39.0

	TRP (dBm)
	15.0
	22.0
	13.8
	22.0


Table 2.2.1-1: FR2 23 dBm FWA peak EIRP estimate
Observation 2: Min. peak EIRP estimate for FR2 23 dBm FWA is 28.7 dBm and 28.0 dBm, respectively, for n258 and n257


2.2.2 REFSENS
Our REFSENS estimates are captured in table 2.2.2-1. Receive chain NF accounts for PVT corners. Our REFSENS assumptions draw from Rel-15 agreements [5]:
· DL incidence:	Plane wavefront, single AoA
· DL polarization:	Linearly polarized DL signal, polarization plane agnostic of UE pol. axes
· Reference plane:	DL power measured by 0dBi antenna at ‘radiated requirements reference point’ 
· Receiver topology: Dual-pol receiver with MRC
	PC5 REFSENS budget

	n258
	n257

	
	Worst Case
	Worst Case

	SNR (dB)
	-1.0
	-1.0

	BW (MHz)
	50.0
	50.0

	thermal noise floor (dBm/MHz)
	-173.8
	-173.8

	noise figure (dB)
	9.0
	9.0

	num elem
	16
	16

	element gain
	
	

	element gain roll off
	
	

	realized array gain (dB)
	13.6
	14.1

	diversity gain (combining o/h)
	-0.8
	-0.8

	bf loss + impl. Loss + fll
	
	

	form factor loss
	
	

	total implementation loss (dB)
	8.3
	9.5

	REFSENS (dBm)
	-94.2
	-93.5


Table 2.2.2-1: FR2 23 dBm FWA REFSENS estimate
Observation 3: REFSENS estimate for FR2 23 dBm FWA is -94.2 dBm and -93.5 dBm, respectively, for n258 and n257, assuming -1 dB target SNR and 50 MHz CC
2.3	Multi-band relaxations
It is unclear at this time if multi-band relaxations will be required for a fundamentally non-portable device, and one with relaxed packaging constraints and potential for favourable material choice for radome.
2.4	Beam correspondence
The PC5 UE is intended as an FWA device. The WID [1] suggested parallels to PC1 for deriving spherical coverage requirements, and consensus in the WF [2] has confirmed this common understanding. Beam correspondence as defined in RAN4 is closely tied to spherical coverage, so it follows that PC5 should adopt PC1 practice for beam correspondence also. Note that a PC1 variant that can only support beam correspondence with assistance from UL beam sweeping (‘bit 0 UE’) is not defined in Rel-15. To introduce such a variant for PC5, whose mission is the same as for PC1, would represent standards regression.
Proposal 1: The FR2 23 dBm FWA UE that declares beamCorrespondenceWithoutUL-BeamSweeping = 0 shall not be supported
3.	Conclusion
Our estimates for min. peak EIRP were presented, and the following observations were made: 
Observation 1: The FR2 23 dBm FWA UE may use ULFPTx PA mode 1 or PA mode 2 to deliver peak EIRP.
Observation 2: Min. peak EIRP estimate for FR2 23 dBm FWA is 28.7 dBm and 28.0 dBm, respectively, for n258 and n257
Our estimates for REFSENS were presented, and the following observations were made: 
Observation 3: REFSENS estimate for FR2 23 dBm FWA is -94.2 dBm and -93.5 dBm, respectively, for n258 and n257, assuming -1 dB target SNR and 50 MHz CC
Regarding beam correspondence for PC5, we proposed:  
Proposal 1: The FR2 23 dBm FWA UE that declares beamCorrespondenceWithoutUL-BeamSweeping = 0 shall not be supported
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5. 	Appendix
RP-200503, the WID for ‘… Introduction of FR2 FWA UE with maximum TRP of 23dBm for band n257 and n258’ has the following objectives:
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Objective of S or Core part WI or Testing part WI

The core part of tis W includes:

RAN4:

To address the issue deseribed 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 i 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..
Japanese) regulation for 3 FWA type of device:
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RRM part

RAN2

Define RRM core requirements which are band class dependeat for this new UE capability or power
class

® RRM requirements for PC1 should be taken as baseline

Introduce any signalling necessary to support the addition of UE capability or power class based on the choice of

option.




