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Introduction

In the last RAN4#NR AH held in Spokane, frequency ranges are provided by interesting companies as possible frequency range for NR and are summarized in [1]. For around 1.5, 3.5, 4.5, 11, 28, 32 and 38GHz, frequency range proposed by companies are overlapped but are not completely the same. Although not treated, it is proposed in [1] to study possibility of harmonized band for these frequency ranges.
 This contribution presents our views on band harmonization from PA’s perspective.  
Discussion
Band harmonization comes with many advantages; it minimises radio interference along borders, facilitates international roaming and reduces the cost of devices. However, careful attention should be paid to PA’s power efficiency degradation as a result of supporting an ultra-wide harmonized band. 

As can be observed from the table in [1] summarizing proposed possible frequency ranges for NR, almost all the newly proposed frequency ranges that are not used for LTE are at higher frequencies than the existing LTE bands. It is well known that the PAE (Power Added Efficiency) of power amplifier is degraded with frequency and hence improving the PA power efficiency will be even more important for NR BS using new band than LTE BS, in order to make the heat dissipation tolerable and the power consumption acceptable.
Generally, it is difficult to improve PA’s power efficiency once the Bandwidth Ratio (BWR: bandwidth/center frequency) exceeds certain level, which is empirically 15% for below 6GHz and 10% for above 6GHz. We strongly recommend the group to take the acceptable BWR for PA into account when doing the band harmonization. 

Proposal 1 The Bandwidth Ration for NR band should not exceed 15% for below 6GHz and should not exceed 10% for above 6GHz
We then study the feasibility of the suggested band harmonization in [1] following the proposal 1 and the result is given in Table 1. As can be seen from the table, some frequency ranges, highlighted in red in the table, should be carefully re-considered.
Table 1 Study result on feasibility of the suggested band harmonization in [1]
	
	Suggested harmonization in [1]
	BWR
	Our recommended harmonization
	BWR

	1.5GHz
	1427-1528MHz
	6%
	· 
	-

	3.5GHz
	3.3-4.2GHz
	24%
	3.3-3.8GHz
	14%

	
	
	
	3.8-4.2GHz
	10%

	4.5GHz
	4.2-4.99GHz
	17%
	4.4-4.9GHz
	11%

	11/12GHz
	10.2 – 12.7GHz
	22%
	10.7-11.7
	9%

	28GHz
	Option1: 24.25-27.5GHz 
	13%
	-
	-

	
	Option1: 27.5-29.5GHz
	7%
	
	

	
	Option2: 24.25-29.5GHz
	20%
	
	

	32GHz
	31.8-33.4 GHz
	5%
	-
	-

	38GHz
	37-37.6GHz  
	2%
	-
	-

	
	37.6-40GHz
	6%
	
	


Conclusion

In this contribution, we addressed the feasibility of NR band harmonization from PA device’s perspective and had the following proposal.

Proposal 1 The Bandwidth Ration for NR band should not exceed 15% for below 6GHz and should not exceed 10% for above 6GHz
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