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1
Introduction
A summary of the FCC’s rules related to 3.5GHz spectrum usage in USA where introduced in [1]. In addition, it was also proposed to look into the use of the existing Band 42 and Band 43 for the FCC framework. In this contribution, we take a closer look at the rules and discuss different possible band plans.
2
Discussion

2.1
The regulatory emission requirements
The FCC has defined different CBSD (Base Station) categories associated with different power limits. The same categories are specified for PAL (Priority Access License) and GAA (General Authorized Access) usage. 

	CBSD Category
	Maximum Conducted Power

(dBm/10 MHz)
	Maximum EIRP

(dBm/10 MHz)
	Maximum           Conducted

PSD (dBm/MHz)
	CBSD Installations

	Category A
	24
	30
	14
	- Indoor

-Outdoor max  6m Height Above Average Terrain (HAAT)

	Category B                    (Non-Rural)
	24
	40
	14
	-Outdoor only

-Professional Installation

	Category B                    (Rural
)
	30
	47
	20
	-Outdoor only

-Professional          Installation 


The unwanted emission mask below applies to the above CBSD Categories
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Observation 1: CBSD categories and spectrum emission mask need to be reflected by 3GPP for 3.5GHz in US

An additional protection levels below 3530 MHz or above 3720 MHz of -40dBm/MHz is specified for the devices (note that this requirement also applies to CBSDs and is included in the figure above)
Observation 2: UEs operating within 3550-3700 MHz in US are required to fulfil -40dBm/MHz below 3530 MHz or above 3720 MHz
2.2
SAS


A Spectrum Access System or SAS assigns carrier frequencies dynamically both to PAL and GAA. The frequency allocations made by this database should ensure the following:
1. CBSD and UEs should not cause harmful interference to federal incumbent users within 3550-3700MHz

2. PAL should be protected from interference from another PAL or GAA

Note that GAA is not guaranteed to be “interference free”

The protection of incumbent users is specified in the R&O. The SAS database is aware of the frequencies in use by the Incumbent Users at a specific time in the different locations. Exclusion zones to protect such users are also defined in the SAS. The database will then allocate frequencies to CBSDs based on this information  
We noticed that the R&O does not clearly define how the SAS will ensure interference protection for PAL but it requires CBSDs to support transmit power control capability and the capability to limit their maximum EIRP and the maximum EIRP of associated End User Devices in response to instructions from an SAS.
Observation 2: interference protection of PAL from another PAL or GAA need further analysis 
2.2.1
Possible carrier allocation

SAS will dictate the carrier allocations to the authorized CBSDs. Channels assignments are prioritized to requesting PAL CBSD. Each TDD channel assignment for the PAL is based on 10 MHz blocks. The SAS can allocate up to 40 MHz of contiguous spectrum to a Priority Access Licensee (when possible). General Authorized Access Users are permitted to use frequencies assigned to PALs when such frequencies are not in use. Note that the criteria(s) to allow allocation of GAA to an unused PAL frequency have not been specified.

Observation 3: the channel allocations within 3550-3700MHz is in blocks of 10MHz
2.2
3GPP band plan options

The considered frequency range 3550-3700 MHz is covered by 3GPP Band 42 and Band 43. In general, the use of the same operating band(s) in different regions increases device availability and economies of scale. In this specific scenario, the current Band 42 and Band 43 cover TDD licensed usage only while the FCC rules for the 3550-3700 MHz allow for both licensed and unlicensed usage. In addition, a geographical databased designated as the Spectrum Access System is introduced for 3.5GHz in the US. Band 42 and Band 43 are adjacent bands and thus, there is a boundary between them. It is possible to allocate contiguous E-UTRA signals within 3400-3600MHz and within 3600-3800MHz, while contiguous allocation is not possible in the boundary, e.g. 3590-3610MHz. In this example, the CBSD could allocate two 10MHz channels and potentially aggregate them. In the event that Band 42 and Band 43 are to be used in US, the OOBE specified by the FCC would need to be incorporated to these bands. An alternative option would be to specify 3550-3700MHz  as a new operating band including the regulatory OOBE requirements imposed by the FCC. In this scenario, Band 42 and Band 43 UEs could potentially still be accepted in the network by means of MFBI, but even under this scenario,  the UE OOBE requirement specified by the FCC for UEs would need to be incorporated to Band 42 and Band 43

Independent of the implemented band plan, interference analysis from PAL to PAL and GAA to PAL is needed.
3 Conclusion
The FCC has released the use of the spectrum 3550-3700MHz for IMT. This is covered by 3GPP Band 42 and Band 43. At a first glance, it seems logical to accommodate Band 42 and Band 43 for its use in US. However, when digging into the technical conditions specified by the FCC, one can notice the different usage for Band 42, Band 43 and 3550-3700MHz. While only licensed usage is allowed within Band 42 and Band 43, both licensed and unlicensed which frequency allocation is dynamically controlled by a database (SAS) is specified in the US within 3550-3700MHz. Further analysis seems to be needed to decide on the most beneficial band plan. 
In addition, interference protection to PAL from other PAL as well as from GAA needs further consideration.
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� “Rural area” will be defined as any census tract not located within, or overlapping: (i) a city, town, or incorporated area that has a population of greater than 20,000 inhabitants; or (ii) an urbanized area contiguous and adjacent to a city or town that has a population of greater than 50,000 inhabitants.
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