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1	Introduction
During RAN #88e a work item to define a new band in the 47.2 – 48.2 GHz frequency range was approved [1].  This contribution provides our preliminary views on the regulatory emission requirements which are currently available as well as views on the scope of the requirements needed to introduce this new band as well.
2	Discussion
2.1	Emission requirements
The FCC regulation for Upper Microwave Flexible Service [2] includes the frequencies in the range of 47.2 – 48.2 GHz and defines the following requirements:
-	For mobile stations, the average power of the sum of all antenna elements is limited to a maximum EIRP of +43 dBm (§ 30.202)
-	The conductive power or the total radiated power of any emission outside a licensee's frequency block shall be −13 dBm/MHz or lower. However, in the bands immediately outside and adjacent to the licensee's frequency block, having a bandwidth equal to 10 percent of the channel bandwidth, the conductive power or the total radiated power of any emission shall be −5 dBm/MHz or lower. (§ 30.203)
-	Compliance with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.
-	When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the licensee's frequency block edges as the design permits.
-	The measurements of emission power can be expressed in peak or average values.
[bookmark: _Toc47648755][bookmark: _Toc47682502][bookmark: _Toc47682512][bookmark: _Toc47682686][bookmark: _Toc47688487]Observation 1:	The Max EIRP requirement of 43 dBm for Power Class 3 defined in TS38.101-2 is applicable to the new 47 GHz band.
TS38.101-2 defines the following general emission mask:
Table 1: General NR spectrum emission mask for frequency range 2 [38.101-2, 6.5.2.1]
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	Measurement bandwidth

	 0-5
	-5 
	-5
	-5
	-5
	1 MHz 

	 5-10
	-13
	-5
	-5
	-5 
	1 MHz

	 10-20
	-13
	-13
	-5
	-5 
	1 MHz

	 20-40
	-13
	-13
	-13
	-5
	1 MHz

	 40-100
	-13
	-13
	-13
	-13
	1 MHz

	 100-200
	
	-13
	-13 
	-13 
	1 MHz

	 200-400
	
	
	-13 
	-13 
	1 MHz

	 400-800
	
	
	
	-13 
	1 MHz

	NOTE 1:	Void



[bookmark: _Toc13820865][bookmark: _Toc13820963][bookmark: _Toc13823287][bookmark: _Toc13823509][bookmark: _Toc13823765][bookmark: _Toc47641937][bookmark: _Toc47648756][bookmark: _Toc47682503][bookmark: _Toc47682513][bookmark: _Toc47682687][bookmark: _Toc47688488]Observation 2:	The general NR spectrum emission mask for FR2 is aligned with the FCC regulation. 
The FCC regulation provides the following table of frequency allocations [3]:
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[image: ]
Figure 1: FCC table of frequency allocations 
The following footnotes to the table of frequency allocations are relevant to mobile service operation in the 47.2 – 48.2 GHz frequency range:
-	NG65 In the bands 24.75-25.25 GHz, 47.2-48.2 GHz, and 50.4-51.4 GHz, stations in the fixed and mobile services may not claim protection from individually licensed earth stations authorized pursuant to 47 CFR 25.136. However, nothing in this footnote shall limit the right of Upper Microwave Flexible Use Service licensees to operate in conformance with the technical rules contained in 47 CFR part 30. The Commission reserves the right to monitor developments and to undertake further action concerning interference between Upper Microwave Flexible Use Service and Fixed-Satellite Service, including aggregate interference to satellite receivers, if appropriate.
-	US156 In the bands 49.7-50.2 GHz and 50.4-50.9 GHz, for earth stations in the fixed-satellite service (Earth-to-space), the unwanted emissions power in the band 50.2-50.4 GHz shall not exceed −20 dBW/200 MHz (measured at the input of the antenna), except that the maximum unwanted emissions power may be increased to −10 dBW/200 MHz for earth stations having an antenna gain greater than or equal to 57 dBi. These limits apply under clear-sky conditions. During fading conditions, the limits may be exceeded by earth stations when using uplink power control.
-	US246 No station shall be authorized to transmit in the following bands: 73-74.6 MHz, 608-614 MHz, except for medical telemetry equipment [1] and white space devices, [2] 1400-1427 MHz, 1660.5-1668.4 MHz, 2690-2700 MHz, 4990-5000 MHz, 10.68-10.7 GHz, 15.35-15.4 GHz, 23.6-24 GHz, 31.3-31.8 GHz, 50.2-50.4 GHz, 52.6-54.25 GHz, 86-92 GHz, 100-102 GHz, 109.5-111.8 GHz, 114.25-116 GHz, 148.5-151.5 GHz, 164-167 GHz, 182-185 GHz, 190-191.8 GHz, 200-209 GHz, 226-231.5 GHz, 250-252 GHz.
The FCC issued the following order related to fixed satellite service (FSS) use of the 48.2 – 50.2 GHz frequency range [4]:
[image: ]
Further, the FCC issued the following order related to FSS use of the 50.4 – 51.4 GHz frequency range [5]:
[image: ]
Most recently, the FCC issued the following order related to FSS use of the 50.4 – 51.4 GHz fruency range [6]:
[image: ]
[bookmark: _Toc47648757][bookmark: _Toc47682504][bookmark: _Toc47682514][bookmark: _Toc47682688][bookmark: _Toc47688489]Observation 3:	RAN4 should study whether A-MPR is needed for UEs operating in the new 47 GHz band to comply with the FCC requirement of unwanted emissions power in the band 50.2-50.4 GHz shall not exceed −20 dBW/200 MHz.
[bookmark: _Toc47648758][bookmark: _Toc47682505][bookmark: _Toc47682515][bookmark: _Toc47682689][bookmark: _Toc47688490]Observation 4:	FCC does not define unwanted emission limits for FSS  protection in the 48.2 – 50.2 GHz frequency range beyond the general emission maks.
[bookmark: _Toc47682690][bookmark: _Toc47688491]Observation 5:	There exists the potential for the FCC to take further action to define emission requirements for the protection of FSS in 24.75-25.25 GHz, 47.2-48.2 GHz, and 50.4-51.4 GHz frequency ranges.
[bookmark: _Toc47648760][bookmark: _Toc47682507][bookmark: _Toc47682517][bookmark: _Toc47682692][bookmark: _Toc47688493]Proposal 1:	Companies are encouraged to reach a common understanding of the regulatory requirements for the new 47 GHz band. 
As described in the WID [1], the ITU has designated the frequency range as a global band.  However, regulatory requirements are not yet available by regulators other than the FCC.
[bookmark: _Toc47648759][bookmark: _Toc47682506][bookmark: _Toc47682516][bookmark: _Toc47682691][bookmark: _Toc47688492]Observation 6:	At this time, only regional regulations provided by the FCC are available for the new 47 GHz band.
Given the available of regional regulation by the FCC, RAN4 should discuss how to define general and regional emission requirements in a way that can allow for future extensions of the requirements to additonal regions.
[bookmark: _Toc47648761][bookmark: _Toc47682508][bookmark: _Toc47682518][bookmark: _Toc47682693][bookmark: _Toc47688494]Proposal 2:	RAN4 should discuss how to define general and regional emission requirements in a way that can allow for future extensions of the requirements to additonal regions. 

2.2	Work scope
To determine the total work scope for UE RF associated with the introduction of the new 47 GHz band, we consider the requirements currently listed in TS38.101-2, identify requirements which are band-dependent, and further evaluate potential work effort needed to specify the related requirements for the new band.  Table 2 below summarizes the evaluation.
Table 2: Potential work scope for the new 47 GHz band
	Clause
	Band dependent?
	Potential work scope for 47 GHz

	6.2.1 UE maximum output power
	yes
	mmWave array EM sim, NW performance sim, multi-band framework

	6.2.2 UE maximum output power reduction
	no
	

	6.2.3 UE maximum output power with additional requirements
	yes
	TBD whether NS values specific to 47 GHz band are needed

	6.2.4 Configured transmitted power
	no
	

	6.2A.1 UE maximum output power for CA
	yes
	Reuse requirements from 6.2.1 under CA configuration

	6.2A.2 UE maximum output power reduction for CA
	no
	

	6.2A.3 UE maximum output power with additional requirements
for CA
	yes
	TBD whether NS values specific to 47 GHz band are needed

	6.2A.4 Configured transmitted power for CA
	no
	

	6.2D.1 UE maximum output power for UL-MIMO
	yes
	Reuse requirements from 6.2.1 under UL-MIMO configuration

	6.2D.2 UE maximum output power for modulation /
channel bandwidth for UL-MIMO
	no
	

	6.2D.3 UE maximum output power with additional requirements
for UL- MIMO
	yes
	Reuse requirements from 6.2.3 under UL-MIMO configuration

	6.2D.4 Configured transmitted power for UL-MIMO
	no
	

	6.3.1 Minimum output power
	no
	

	6.3.2 Transmit off power
	no
	

	6.3.3 Transmit ON/OFF time mask
	no
	

	6.3.4 Power control
	no
	

	6.3A.1 Minimum output power for CA
	no
	

	6.3A.2 Transmit off power for CA
	no
	

	6.3A.3 Transmit ON/OFF time mask for CA
	no
	

	6.3A.4 Power control for CA
	no
	

	6.3D.1 Minimum output power for UL-MIMO
	no
	

	6.3D.2 Transmit off power for UL-MIMO
	no
	

	6.3D.3 Transmit ON/OFF time mask for UL-MIMO
	no
	

	6.3D.4 Power control for UL-MIMO
	no
	

	6.4 Transmit signal quality
	no
	

	6.4 Transmit signal quality for CA
	no
	

	6.4 Transmit signal quality for UL-MIMO
	no
	

	6.5.1 Occupied bandwidth
	no
	

	6.5.2.1 Spectrum emission mask
	no
	

	6.5.2.3 Adjacent channel leakage ratio
	yes
	New round of coexistence simulations if ACLR from n260 cannot be reused

	6.5.3 Spurious emissions (general)
	no
	

	6.5.3.1 Spurious emission band UE co-existence
	yes
	Requirements protecting the new band and existing bands are needed

	6.5.3.2 Additional spurious emissions
	yes
	TBD whether NS values specific to the 47 GHz band are needed

	6.5A.1 Occupied bandwidth for CA
	no
	

	6.5A.2.1 Spectrum emission mask for CA
	no
	

	6.5A.2.3 Adjacent channel leakage ratio for CA
	yes
	Reuse requirements from 6.5.2.3 under CA configuration

	6.5A.3 Spurious emissions for CA (general)
	no
	

	6.5A.3.1 Spurious emission band UE co-existence for CA
	yes
	Requirements protecting the new band and existing bands are needed

	6.5A.3.2 Additional spurious emissions for CA
	yes
	TBD whether NS values specific to the 47 GHz band are needed

	6.5D.1 Occupied bandwidth for UL-MIMO
	no
	

	6.5D.2.1 Spectrum emission mask for UL-MIMO
	no
	

	6.5D.2.3 Adjacent channel leakage ratio for UL-MIMO
	yes
	Reuse requirements from 6.5.2.3 under UL-MIMO configuration

	6.5D.3 Spurious emissions for UL-MIMO (general)
	no
	

	6.5D.3.1 Spurious emission band UE co-existence for UL-MIMO
	yes
	Reuse requirements from 6.5.3.1 under UL-MIMO configuration

	6.5D.3.2 Additional spurious emissions for UL-MIMO
	yes
	TBD whether NS values specific to the 47 GHz band are needed

	6.6 Beam correspondence
	yes
	Beam correspondence tolerance sim

	6.6A Beam correspondence for CA
	no
	

	7.3.2 Reference sensitivity power level
	yes
	Determine common assumption on UE receiver noise figure, reuse mmWave array sim and multi-band framework

	7.3.4 EIS spherical coverage
	yes
	Reuse mmWave array sim and multi-band framework

	7.3A.2 Reference sensitivity power level for CA
	yes
	Reuse requirements from 7.3.2 under CA configuration

	7.3D Reference sensitivity for UL-MIMO
	yes
	Reuse requirements from 7.3.2 under UL-MIMO configuration

	7.4 Maximum input level
	no
	

	7.4A Maximum input level for CA
	no
	

	7.4D Maximum input level for UL-MIMO
	no
	

	7.5 Adjacent channel selectivity
	yes
	New round of coexistence simulations if ACS from n260 cannot be reused

	7.5 Adjacent channel selectivity for CA
	yes
	Reuse requirements from 7.5 under CA configuration

	7.5 Adjacent channel selectivity for UL-MIMO
	yes
	Reuse requirements from 7.5 under UL-MIMO configuration

	7.6.2 In-band blocking
	yes
	Analyze IBB scenario for the 47 GHz band and define new requirements

	7.6A.2 In-band blocking for CA
	yes
	Analyze IBB scenario for the 47 GHz band and define new requirements

	7.6D Blocking characteristics for UL-MIMO
	yes
	Reuse requirements from 7.6.2 under UL-MIMO configuration

	7.9 Spurious emissions
	no
	



To address the band-dependent RF requirements identified in Table 2, we suggest making progress in the following work areas: 
-	For single-carrier TX requirements:  identify the regulatory requirements for 47 GHz operation in the US and investigate whether global regulation exists for this band, determine whether max TRP limit from band n260 can be reused, derive MPR requirements and, if needed A-MPR to comply with regional requirements, derive peak EIRP requirements, derive spherical coverage EIRP requirements.
-	For single-carrier RX requirements: derive REFSENS requirements, derive spherical coverage EIS requirements, define in-band blocking and ACS requirements.
-	For multi-band and CA aspects:  define the multi-band relaxation framework, define TX & RX requirements for inter-band CA, including beam management type assumptions.
-	We recommend focusing the effort on Power Class 3 requirements, thereby recognizing commercial needs for a handheld UE to support the new 47 GHz band
As was done with the introduction of Band n259, the big CR introducing requirements for the band should only be agreed after all of the requirements are understood with agreement on corresponding parameters and values.
[bookmark: _Toc40291854][bookmark: _Toc40355893][bookmark: _Toc40444409][bookmark: _Toc47372345][bookmark: _Toc47382310][bookmark: _Toc47522838][bookmark: _Toc47633832][bookmark: _Toc47641938][bookmark: _Toc47648762][bookmark: _Toc47682509][bookmark: _Toc47682519][bookmark: _Toc47682694][bookmark: _Toc47688495]Proposal 3:	The big CR introducing requirements for the new 47 GHz band shall only be agreed after all of the requirements are understood with agreement on corresponding parameters and values, including single-carrier requirements, CA aspects, and the multi-band relaxation framework.
3	Conclusions
In this discussion paper we have presented our preliminary views on the regulatory emission requirements which are currently available and considerations for the work plan related to the new 47 GHz band.  The following observations and proposals have been made:

Observation 1:	The Max EIRP requirement of 43 dBm for Power Class 3 defined in TS38.101-2 is applicable to the new 47 GHz band.
Observation 2:	The general NR spectrum emission mask for FR2 is aligned with the FCC regulation.
Observation 3:	RAN4 should study whether A-MPR is needed for UEs operating in the new 47 GHz band to comply with the FCC requirement of unwanted emissions power in the band 50.2-50.4 GHz shall not exceed −20 dBW/200 MHz.
Observation 4:	FCC does not define unwanted emission limits for FSS  protection in the 48.2 – 50.2 GHz frequency range beyond the general emission maks.
Observation 5:	There exists the potential for the FCC to take further action to define emission requirements for the protection of FSS in 24.75-25.25 GHz, 47.2-48.2 GHz, and 50.4-51.4 GHz frequency ranges.
Observation 6:	At this time, only regional regulations provided by the FCC are available for the new 47 GHz band.

Proposal 1:	Companies are encouraged to reach a common understanding of the regulatory requirements for the new 47 GHz band.
Proposal 2:	RAN4 should discuss how to define general and regional emission requirements in a way that can allow for future extensions of the requirements to additonal regions.
Proposal 3:	The big CR introducing requirements for the new 47 GHz band shall only be agreed after all of the requirements are understood with agreement on corresponding parameters and values, including single-carrier requirements, CA aspects, and the multi-band relaxation framework.
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189, Discussion. At this time, we decline to authorize fixed and mobile use in the 48.2-50.2
GHz band, but rather retain the broad flexibility of satellite systems to operate in that band. We believe
the satellite broadband services that could be delivered over the networks proposed by Boeing, SpaceX,
and others could play a useful role in bringing the benefits of broadband to more Americans. “* Given the
current state of satellite technology, these systems would need access to spectrum where satellite end user
devices can operate. Our actions today will provide FSS operators with 2 gigahertz of both uplink and
downlink spectrum where they can operate satellite end user devices and earth stations without having to
share with terrestrial licensees. In addition, we recognize the importance to the satellite industry of
having spectrum to freely deploy uplink user terminals across the United States." Further, we note that
there is no explanation in the record for how the V-band could work successfully for both satellite and
terrestrial providers without dedicated spectrum for FSS end-user terminals. Accordingly, while we are
making additional spectrum, including the 47.2-48.2 GHz band, available for terrestrial use today, we will
reserve the 48.2-50.2 GHz band for FSS use at this time, pursuant to the existing Part 25 rules, in order to
give satellite operators an opportunity to provide services in the V-band.
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94. Discussion. Although the 50.4-52.6 GHz band remains under consideration for UMFUS
licensing,** we have throughout this proceeding sought to promote spectrum efficiency by permitting
spectrum made available for UMFUS to be shared with other allocated services when possible. As in the
case of other bands shared between co-primary terrestrial and fixed-satellite services, (e.g., 24.75-25.25
GHz, 37.5-40 GHz and 47.2-48.2 GHz), we believe that in the 50.4-51.4 GHz band, where an FSS
allocation already exists, that a limited number of individually licensed FSS earth stations can share the
50.4-51.4 GHz band with minimal impact on terrestrial operations. Therefore, we propose to adopt rules
permitting licensing of individual FSS earth stations in the 50.4-51.4 GHz band using the criteria identical
10 those applicable in the 24.75-25.25 GHz band.™ Specifically, we propose to apply the permitted
aggregate population limits within the specified earth station PFD contour on a per-county basis, similar to
the requirement in the 27.5-28.35 GHz band ™ Additionally, as in the 47.2-48 2 GHz band, we propose to
adopt constraints on the number of permitted earth stations, not only per county, but also per PEA in which
the earth stations are located ** To reflect these requirements, we propose to modify Section 25.136(e) of
the Commission’s rules to include the 50.4-51.4 GHz band. We also propose to amend footnote NG6S to
the U.S. Table to include the 50.4-51.4 GHz band, making clear the relative interference protection
obligations between the co-primary services. We seek comment on these proposals.
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12 At this time, we will not adopt any of the various proposals for increased flexibility for
FSS carth station licensing ¥ We recognize the differences in propagation characteristics between the 50
‘GHz band and lower frequency bands, but we conclude that, prior to the adoption of UMFUS licensing
rules, it would be premature to extend FSS earth station flexibility beyond the more conservative limits
adopted in the 24.75-25.25 GHz band. Accordingly, we modify section 25.136 of our rules to include the
50.4-51.4 GHz band, thereby applying the identical licensing criteria to these FSS earth stations as are
applicable to those in the 24.75-25.25 GHz band. We also make a minor conforming modification to
section 25.130(b)(4) to include this newly modified rule section in the list of rule sections with which FSS
transmitting earth station applicants must comply when seeking authorization in bands shared with
UMFUS.* Tn addition, we amend footnote NG5 to the U.S. Table of Allocations as proposed to include
the 50.4-51.4 GHz band, making clear the relative interference protection obligations between the co-
primary services.





image1.tiff
I R .

. D .
. I I I .
I . .

.
B

N

. . .
[
. .

.

.
. D .
. I
I I

. .





