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Background
The UE TX requirement and regulation requirements have been discussed during the last meeting. The EU regulation of ECC and the US regulation have been mentioned however the source and detail are not stated clearly. In this paper we would like to further clarify the issue.
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During the last meeting, a WF [1] on the NR extend to 71GHz with multiple issues has been agreed and the regulation baseline is agreed as below:
· Proposals
· Option 1: ETSI EN 303 753 harmonized standard as baseline (Nokia, Xiaomi, LGE)
· Option 2: ETSI EN 303 753 is one of considerations and cannot be baseline (Qualcomm, Ericsson)
· WF (GTW on Apr. 14): : 
· RAN4 to consider EU harmonized standards as starting point, not precluding other available regulatory requirements
During the meeting, it has been provided to the group with ECC regulation the ERC Recommendation 70-03 [2] on short range devices and corresponding wideband data transmission systems. The regulation parameter as shown below. Furthermore, the harmonized standards captured in the recommendation 70-03 as also shown in the following figure 2.
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Figure 1 Wideband data transmission systems parameter
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Figure 2 Harmonised standards
In this case, it can be concluded the corresponding harmonized standards to the specific frequency band and the use case scenarios as below. For C2 and C3 bands draft standard is on-going within the corresponding ETSI group as also captured in table 1.
Table 1 EU harmonised standard and scope
	Frequency band
	Harmonised standard
	Scope

	C1 57-71GHz
	EN 302 567 for sub-band c1 as 57-66GHz
	

	C2 57-71GHz
	Draft EN 303 753
	Mobile and Fixed Radio Equipment

	C3 57-71GHz
	Draft EN 303 722
	Fixed Network Radio Equipment


From the table 1 above, it seems the on-going draft EN 303 753 which covers band c2 includes both mobile and fixed radio equipment and will be more suitable to be set as a reference of UE RF requirement for 3GPP.
For the FCC regulations for 57—71GHz, it has been captured in the federal regulations part 15.255: “Operation within the band 57-71 GHz”. The FCC part 15.255 describes the operation requirements for intentional radiators which operate within the 57-71GHz band. The E.I.R.P for average and peak power, spurious emission and the human body exposure requirements are specified. Hence from UE RF requirement perspective, at least both the EN 303 753 and the FCC prat 15.255 should be both considered.
Observation 1: From UE RF requirement perspective, at least the FCC prat 15.255 should be also considered.
The corresponding UE TX requirements which both captured in ETSI and FCC standard are listed below as table 2:
Table 2: RF requirements for EU and FCC regulation
	Requirement
	EU Regulation
	FCC part 15.255

	RF output power
	40dBm EIRP
27dBm at antenna port
	EIRP: 40dBm Average 
     43dBm Peak
Conducted: 27dBm (500mW)

	Spurious emission
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The table is from EN 302 567 as current draft EN 303 753 hasn’t finished the spurious emission part yet.
The requirement is similar to the 2.4GHz WIFI requirement as only extends the highest frequency to 142GHz.
	<40GHz:
Specified in 15.209
40—200GHz:
Emissions shall not exceed 90 pW/cm2 at a distance of 3 meters.

	RF exposure
	Not specified
	As specified in federal rule part 1.1307(b), 1.1310, 2.1091, and 2.1093 which is same as legacy UE requirements.


Based on the above comparison, we can see for RF output power, the 27dBm conducted requirement and 40dBm EIRP can be set as the starting point of UE RF output power and to further consider the feasibility and the UE power class definition as well as the use case scenario.
Proposal 1: 27dBm conducted requirement and 40dBm EIRP to be set as the starting point of UE RF output power
For the spurious emission requirement, for below 40GHz, the requirement of EU and FCC are the same to their own WIFI requirement respectively as EN 300 328 and FCC prat 15.247. These requirements are comparable to UE FR1 spurious emission. However, for current UE FR2 spurious emission as captured in TS 38.101-2, the requirement is -13dBm for 12.75GHz above comparing to -30dBm for above 1GHz of EU regulation, which is more stringent for regulations. In this case, further study of the feasibility of spurious emission for UE operating in 57-71GHz is needed.
Observation 2: Current regulation spurious emission is more stringent comparing to UE FR2 requirement.
Conclusions
In this contribution, we give discussion on the TRP and TRS work plan and the observations are shown as below：
Observation 1: From UE RF requirement perspective, at least the FCC prat 15.255 should be also considered.
Proposal 1: 27dBm conducted requirement and 40dBm EIRP to be set as the starting point of UE RF output power
Observation 2: Current regulation spurious emission is more stringent comparing to UE FR2 requirement.
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[Table 4: Transmitter spurious emissions

Frequency range Emission Limit Measurement
ERP (<1 GHz) Bandwidth
EIRP (> 1 GHz)
30 MHz = f < 87,5 MHz -36 dBm 100 kHz
87,5 MHz = f< 118 MHz -54 dBm 100 kHz
118 MHz < f < 174 MHz -36 dBm 100 kHz
174 MHz = f < 230 MHz -54 dBm 100 kHz
230 MHz < f < 470 MHz -36 dBm 100 kHz
470 MHz = f < 694 MHz -54 dBm 100 kHz
694 MHz <f< 1 GHz -36 dBm 100 kHz
1GHz <f<FIGHz -30 dBm 1 MHz
Fh GHz < f < 142 GHz -30 dBm 1 MHz

NOTE:  Information in this table is based on ERC Recommendation 74-01 [i.10].
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Table 3: Regulatory parameters

Spectrum access
and mitigation

requirements

Modulation /
maximum occupied
bandwidth

ECCI/ERC Deliverable

at 863-868 MHz 25mW e.rp. <10% duty cycle for | > 600 kHz < 1 MHz Wideband data transmission in data networks
network access points (note 1). The frequency band is also identified
and polite spectrum in Annexes 1, 2, 10 and 11
access. <2.8% duty
cycle otherwise and
polite spectrum access
a2 915.8-919.4 MHz 25mW e.rp. <10% duty cycle for | > 600 kHz < 1 MHz Wideband data transmission in data networks
network access points (notes 1 and 2). All nomadic and mobile
and polite spectrum devices within the data network shall be
access. <2.8% duty controlled by a master network access point
cycle otherwise and (NAP). The frequency band is also identified in
polite spectrum access Annexes 1,2 and 11
b 2400-2483.5 MHz 100 mW e.irp. Adequate spectrum | Not specified For wideband modulations other than FHSS,
sharing mechanism the maximum e.i.r.p. density is limited to 10
(e.g. LBT and DAA) mW/MHz
shall be implemented
c1 5771 GHz 40 dBm e.irp., 23 dBM/MHz |Adequate spectrum | Not specified Fixed outdoor installations are not allowed.
p. density sharing mechanism
shall be implemented
c2 57-71 GHz 40 dBm e.irp., 23 dBM/MHz |Adequate spectrum | Not specified ECC Report 288
p. density and maximum  [sharing mechanism
transmit power of 27 dBm at | shall be implemented
the antenna port or ports
c3 57-71 GHz 55dBm e.irp., 38 dBM/MHz |Adequate spectrum | Not specified ECC Report 288 Applies only to fixed outdoor installations

p. density and transmit
antenna gain > 30 dBi

sharing mechanism
shall be implemented
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Harmonised Standards
EN 304 220 (In development) sub-bands a1) and a2)
EN 300 328 sub-band b)

EN 302 567 (57-66 GHz) sub-band c1)

To be defined sub-bands c2) and ¢3)




