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1.	Introduction
Previous discussion on EIRP requirement for the Japan FWA PC produced diverse views on peak EIRP requirement [2,3]. The spread of values also prompted discussion of multiple power classes to allow multiple implementations. In this contribution we present some coverage studies to inject a network perspective to the discussion about EIRP requirement towards reducing fragmentation. We also touch on some other aspects that are relevant to the EIRP requirement.
2. 	Discussion 
2.1	On EIRP requirement
It is generally understood that higher UL EIRP is beneficial to UL throughput, especially in FR2. To get a more precise measure of impact of EIRP, we studied a typical n257 deployment in Tokyo. Some assumptions
· 2 km2 cluster, Dense Urban Morphology
· 66 macro sites || 140 Macro Sectors
· 33 sites/km2 || 216m ISD
· 58% Outdoor Area, 42% Indoor built-up area
· Average building Height: 18m || 95% buildings lower than 50m
· 2m resolution, 2016 3D buildings, clutter, terrain maps
· gNB Assumptions: 
· 28 GHz || 100MHz Bandwidth (UL) || 256x2 element Beamforming || 64QAM || 3:1 DL:UL TDD Ratio
· EIRP @ 85th %ile:– 18 dBm, 21 dBm, 25 dBm, 28 dBm (peak EIRP are +8 dB for each)
· CPE heights 1.5 m, 6.0 m, 15 m and 25 m 
· Building Penetration Loss (38.901)
	Case
	mMW BPL (dB)

	Outdoor
	0

	Standard Window
	7.6

	IRR Window
	31.4

	Deep Indoor
	38




Figure 2.1-1: Tokyo topology
 Coverage results are shown in graphic form for a deployment with outdoor FWA UEs installed at a height of 1.5 m
18 dBm
25 dBm
28 dBm
21 dBm

Figure 2.1-2: UL capacity
The statistics of this type of deployment for various installed heights are below, in figure 2.1-3
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Figure 2.1-3: UL throughput from Japan FWA responds to increasing EIRP over the range studied
Our studies show that EIRP capability depends on throughput goals. If for example, the throughput goal is 10 Mbps, assuming FWA UEs exclusively installed 25 m above ground, there does not seem to be a point for UEs with peak EIRP higher than ~28 dBm. If on the other hand, CPEs are mounted closer to ground level, increasing EIRP continues to improve UL throughput. In general, the data strongly corroborates the view that meaningful gains can be had at the system level with UEs with higher peak EIRP, at least for the range studied. Gains can be quantified further based on more specific deployment conditions.
Observation 1: Meaningful gains can be had in system level throughput as FWA UE peak EIRP increases from 26 to 36 dBm
Our network simulation result suggests that for outdoor UEs, we may need to rebalance UE implementation feasibility with network requirements, favouring the latter compared to our previous proposal [4] (i.e 28dBm for n257). Consequently, we are open to higher peak EIRP requirement for n257 than 28 dBm.
Our studies also showed that UL coverage is almost non-existent for more challenging propagation conditions like deep indoor installations, or behind IRR windows, but this situation is common to all FR2 UEs.
2.2	ULFPTx
For Rel-16, RAN1 has added the uplink full power transmit feature (ULFPTx) to help UEs organize their transmit chains to meet peak power requirement when multiple SRS ports are configured. It would be beneficial to let the new UE avail of this feature.  
Proposal 1: For a UE that supports 'UL full power transmission' and is configured to transmit a single layer with nrofSRS-Ports = 2, the peak EIRP requirements apply only when the UE is configured for any of its declared full power modes in IE FullPowerTransmission-r16.
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.
2.3	Emissions requirements
Japan regulatory requirement mandates that antenna gain be limited to 20 dBi. This parameter may be hard to measure in the FR2 context, but since it is a regulatory ask, RAN4 must capture this specific requirement for the Japan FWA power class
Proposal 2: Requirements for the Japan FWA shall include an explicit max. antenna gain limit as required by Japan MIC.
2.4	Beam correspondence
As we argued in [3], the Japan FWA PC should adopt PC1 practice for beam correspondence. Note that PC1 UEs do no need assistance from UL beam sweeping (‘bit 0 UE’) in Rel-15. To introduce such a variant for PC5, whose mission is the same as for PC1, would represent standards regression.
Proposal 3: 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: Meaningful gains can be had in system level throughput as FWA UE peak EIRP increases from 26 to 36 dBm
Proposal 1: For a UE that supports 'UL full power transmission' and is configured to transmit a single layer with nrofSRS-Ports = 2, the peak EIRP requirements apply only when the UE is configured for any of its declared full power modes in IE FullPowerTransmission-r16.
Proposal 2: Requirements for the Japan FWA shall include an explicit max. antenna gain limit as required by Japan MIC.
Proposal 3: 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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4.1

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:

Define requirementsfo operating baads 2257 aad 258
UE RF T requicemeats

© Masimum TRP equal to 23Bm

 Maximum pesk EIRP 43 dBim

Min EIRP higher thaa curcent PC3

® Spherical coverage requicement suffcient for FIWA type device (2. 5%-g same as PC1)
@ MPR/AMPR requirements based on PC3 (max TRP of 23dBm)

Beam correspondeace requirements

UE R Rt equiremeats

® REFSENs requiremeat including v peak EIS,spherical coverage EIS

Define general and band dedicated requirements based on band, CA and EN-DC configurations requests

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.




