[bookmark: _Hlk514061252]3GPP TSG-RAN WG4 Meeting #97-e	R4-2014264
Online Meeting, Nov 2020

[bookmark: _Hlk30396252]Title:	On Japan FWA EIRP requirement 

Source:	Qualcomm Incorporated

Agenda item:	10.24.1
Release:	Rel-17
Work Item:	NR_FR2_FWA_Bn257_Bn258-Core
Responsible WG:	RAN4

Document for:	Approval

1.	Introduction
Previous discussion on EIRP requirement for the Japan FWA PC produced diverse views on peak EIRP requirement [2,3]. We studied the network’s UL performance and found it was being strongly held back by UE EIRP [1]. While the factors that drive performance and their impact are not under debate, it is not clear how the EIRP requirement must be balanced between network benefit and UE complexity.  
2. 	Discussion 
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 [1]. 
 Coverage results are shown in graphic form for a deployment with outdoor FWA UEs installed at a height of 1.5 m
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Figure 2-1: UL capacity

[image: ]Figure 2-2: UL throughput from Japan FWA responds to increasing EIRP over the range studied
Our studies showed clear and strong dependence of UL throughput on EIRP. What remains unclear is how to balance the technical demands of creating a UE that can continuously sustain high output power against the obvious network benefit.
The engineering challenge of a UE with higher EIRP fortunately has already been overcome:
1. Thermal management is expected to pose a less severe problem than PC1, a known feasible design
2. Management of large arrays have also been demonstrated by PC1 UEs.
3. The additional challenge of limiting conducted power to stay under the TRP limit is also firmly within the realm of possibility, due to existing need for characterization of various parameters, like UE-resident detectors. Power limiting must become more aggressive as array size increases, so there may be practical limits to how large an array can be – for example it may be difficult to achieve PC1 like EIRP with a TRP limit of 23 dBm.
From a feasibility standpoint, we conclude that there is no technical impediment to implementing higher EIRP provided it is significantly lower than that of PC1.
From a network operator’s perspective, a low EIRP FWA UE is problematic because it lowers the UL to DL spectral efficiency ratio and no amount of densification can reverse this problem. Unlike a handheld UE, an FWA UE may be required to support relatively balanced UL and DL throughputs.
In conclusion, we see an irrecoverable network throughput problem with lower UE EIRP on the one hand, and finite engineering problem with high EIRP UEs on the other. Previous discussion had highlighted a peak EIRP range of 28.x dBm to 30.x dBm. In the interests of the network ecosystem, it behoves of RAN4 to push the EIRP requirement as much as possible to the high end of the range. In fact, it can be successfully argued that an even higher EIRP requirement than the discussed range would be more beneficial yet.  
Observation 1: Based on range of EIRP values discussed during PC5 technical discussion, it would be beneficial for the network if PC5 peak EIRP requirement is specified as 30.x dBm
Another interesting perspective is consistency with the two better studied power classes in FR2, PC1 and PC3:
	
	EIRP max (dBm)
	EIRP min (dBm)
	Tx Dynamic Range (dB)

	PC1
	40.0
	4.0
	36.0

	PC3
	22.4
	-13.0
	35.4

	PC5
	30.0 (?)
	-6.0
	36.0 (?)



The Tx dynamic range is about 36 dB for PC1 and PC3. Consistency with PC1 and PC3 suggest a peak EIRP requirement of 30.x dBm for PC5. We therefore think that 30.x dBm is a reasonable peak EIRP requirement for PC5.
3.	Conclusion
Observation 1: Based on range of EIRP values discussed during PC5 technical discussion, it would be beneficial for the network if PC5 peak EIRP requirement is specified as 30.x dBm
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