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1    Introduction
In RAN4#82 meeting, companies discussed how to handle new NR bands in Rel-15. We provide our proposal on harmonized TDD band plan in the 3.5GHz frequency range for 5G NR [1] [2] [3].
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]In this contribution, we discuss the RF feasibility of harmonized TDD band in 3.3-4.2GHz.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]2    Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44]In last meeting, many companies shown their interests in 3.3-4.2GHz, 3.5GHz harmonized band is recommended to be one of the most suitable bands used for capacity and coverage for first 5G deployments below 6GHz. Determine the 3.3-4.2 GHz frequency range of NR band has the following benefits:
· Achieving good economy of scale 
· Satisfying regional regulatory requirements
· Global harmonization
It also has the following challenges:
· RF reference architecture 
· Implementation difficulty including component performance
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]In order to capture the worldwide deployment requirements in the range 3.3-4.2GHz, 3GPP needs analysis the feasibility of reference architecture and solution. 
2.1 RF Reference Architecture for NR in 3.3-4.2GHz
For harmonized NR band, one of major issues is how to solve the problem of the PAE degradation. The PA scheme of RF reference architecture depends on the relative bandwidth (bandwidth/frequency center), which will decide the implementation difficulty of the component performance. We present three possible RF reference architectures as follows:
· Option 1: Single PA


Figure1: Single PA reference architecture for NR in 3.3-4.2GHz
[bookmark: OLE_LINK17][bookmark: OLE_LINK34][bookmark: OLE_LINK35]Option1 is a single path module, and one PA supports 3.3-4.2GHz, the relative bandwidth 24%BW. Generally, if the relative bandwidth is very large, the efficiency of PA will be degraded. Single PA scheme may have a major performance sacrifice.
· Option 2: Two PAs

[bookmark: OLE_LINK18][bookmark: OLE_LINK23]Figure2: Two PAs reference architecture for NR in 3.3-4.2GHz
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In order to solve the problems caused by large relative bandwidth, we can consider the option 2. 3.3-4.2GHz band could be covered with 2 separate PAs. This way can reduce the relative bandwidth, and increase the feasibility of the component，Option2 is a balance between complexity and performance. It can be considered as a feasible RF reference architecture.
· Option3: Three PAs


Figure3: Three PAs reference architecture for NR in 3.3-4.2GHz
The PAE gains of option3 may be higher than option2, but this kind of architecture, with more number of filters, PAs and paths, will increase the complexity and cost, So we do not recommend the use of this architecture.
From the point of the component performance and implementation complexity, option2 (Two PAs) is more suitable for RF reference architecture in 3.3-4.2GHz.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10]Observation 1: Option2 (Two PAs) is a balance between component performance and implementation complexity, and it could be considered as a RF reference architecture in 3.3-4.2GHz.
2.2 Implementation Solution
Considering the above analysis, option2 (Two PAs) could be considered as a feasible RF reference architecture. The harmonized 3.3GHz-4.2GHz band could be covered with 2 separate PAs. Hence, the frequency range covered by each PA needs to be discussed, considering the relative bandwidth and the deployment requirements from interesting operators.
Some deployment requirements around 3.5GHz frequency from countries/regions are summarized in Table 2.1. Five possible solutions of different PA combinations and the corresponding relative bandwidth values are provided in Table 2.2.
Table 2.1 Candidate 5G spectrum around 3.5GHz from regulators
	Country/Area
	Frequency range

	CEPT
	3400-3800MHz

	UK
	3400-3800MHz

	Korea
	3400-3700MHz

	Japan
	3600-4200MHz



Table 2.2 Relative bandwidth calculations for five proposed PA combinations
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK29]Solution No.
	Frequency range
	Relative bandwidth

	a)
	3300-3600MHz
	8.7%

	
	3600-4200MHz
	15.4%

	b)
	3300-3800MHz
	14.1%

	
	3800-4200MHz
	10.0%

	c)
	3300-3700MHz
	11.4%

	
	3600-4200MHz
	15.4%

	d)
	3300-3800MHz
	14.1%

	
	3700-4200MHz
	12.7%

	e)
	3300-3800MHz
	14.1%

	
	3600-4200MHz
	15.4%


Considering the region deployment frequency range and achievable PA efficiency, the above solution e) could cover most region frequency range, and it could be one potential implementation scheme. Other solutions of PA scheme could be further discussed if certain 5G commercial demands from some operators are provided.
Observation 2: It is necessary to take into consideration of region deployment frequency range and achievable PA efficiency, the above solution e) could cover most region frequency range, and it could be one potential implementation solution.
3   Conclusions
According to our analysis, we get the following observations. 
Observation 1: Option2 (Two PAs) is a balance between component performance and implementation complexity, and it could be considered as a RF reference architecture in 3.3-4.2GHz.
Observation 2: It is necessary to take into consideration of region deployment frequency range and achievable PA efficiency, the above solution e) could cover most region frequency range, and it could be one potential implementation solution.
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