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Introduction 
A new work item on the high-power UE operation for use cases in Band n77 and n78 was approved and has started the discussion about PC1.5 (29 dBm) for both mobile and FWA form factors. The detailed objectives of the work item are as follows [1]:
	The objective of this work is to develop RF requirements that are applicable to new power UE mobile device and FWA operations over the 3GPP NR band n77 and n78, including
1. Introduce PC1.5 (29 dBm) power class and all associated requirements to both band n77 and n78 to enable single component carrier UL operation and dual-PA equipped devices for standalone NR operation. 
a. The PC1.5 specifications are applicable to both mobile and FWA form factors
b. The PC1.5 specifications are applicable over the entire frequency range of Bands n77 and n78 and are not limited to operation in the US.  All regional regulations shall be adhered to.
2. Specify A-MPR for PC1.5 for Band n77 and n78 if needed
3. Reuse existing mechanism for PC1.5 to meet the regional SAR limit for n77 and n78 handheld device and meet all of the regulatory requirements.


Since the new power UE equipment shall meet the regional radio exposure safety limits, understanding of the regulations is essential before the discussion for mobile devices including FWA form factors. So far, 3GPP has specified the SAR requirement for FDD transmitting at 23dBm, for FDD and TDD CA at 26dBm, and for TDD at 29 dBm by control of the uplink transmission duty cycle for handheld devices. As noted in the objective above, for handheld devices, it is also agreed to reuse the existing solution for PC1.5 to meet the regional SAR limit.
In order to initiate the discussion on the SAR requirement for the high power UE of FWA form factors in addition to the handheld device, this paper shares a draft information of the regional RF exposure regulation of the CPE devices for FWA operations.
Discussion
RF exposure or electromagnetic field (EMF) issues on the human body are one of the essential regulatory requirements for mobile devices. With regard to this, most of the countries are currently enacting the exposure regulations in compliance with the ICNIRP 1998 Guidelines and/or FCC regulations. For example, EU Council notified the Recommendation 1999/519/EC reflecting the ICNIRP 1998 Guidelines in 1999.
In the case of these regulations, the SAR (Specific Absorption Rate) value is specifically specified for the EMF compliance when the device is used in close proximity to the body and head, and the general EMF exposure standards stipulate the electric field strength, magnetic field strength, and power density as criteria. In addition, depending on frequency range, the physical quantities used to specify the basic restrictions on the EMF exposures are the SAR, power density and so on. Basically, the protection against the safety effects requires that these basic restrictions are not exceeded. Table 1 shows a summary of regional SAR regulations of the frequency range including the band n77 and n78.


Table 1: Regional SAR regulations of the frequency range including the band n77 and n78
	　
	Korea
	China
	US
	ICNIRP 1998

	Freq. Range
	100 kHz ∼
10 GHz
	100 kHz ∼
6 GHz
	100 kHz ∼
6 GHz
	100 kHz ∼
10 GHz

	Whole Body
	0.08 W/kg
	-
	0.08 W/kg
	0.08 W/kg

	Head/Trunk
	1.6 W/kg
	2 W/kg
	1.6 W/kg
	2 W/kg

	Limbs
	4 W/kg
	4 W/kg
	4 W/kg
	4 W/kg


* Averaging mass: any 1 g tissue in KR, US, any 10 g tissue in CN, ICNIRP 1998
Observation 1: Most of the countries are currently enacting the exposure regulations for mobile devices in compliance with the ICNIRP 1998 Guidelines and/or FCC regulations.
Observation 2: SAR value is specifically specified for the EMF compliance as criteria by human body and frequency range.
In case of the UE defined in the current 3GPP specification, it can be determined as a device used in close proximity to human body, the FR1 handheld UE in particular, and the above SAR criteria are used as the exposure evaluation parameters to regulate. 
Currently, the separation distance for the evaluation is slightly different each country, and moreover the separation distance is gradually decreasing globally, to zero, as being discussed in the IEC TC106 standards committee. In the case of mobile devices used in close proximity to the human body within 20 cm especially, the IEC 62209 series standards are applied which are the measurement procedure for the assessment of SAR, and used as a national regulatory standard. Most countries including Europe and Korea use these standards to perform product certification. 
Meanwhile, the FCC also provides CFR 47 Rules, Part 1.1307 and 1.1310, for the RF exposure limit criteria depending on the frequency range, and notifies Part 2.1091 and 2.1093 as guidance for its compliance test of mobile and portable device applications. In case of the FCC, for product certification, the RF exposure standards are set by two classification systems of mobile and portable usability based on the separation distance. For example, a desktop allocation of CPE, access point (AP) or other installation applications fixed on the ceiling or wall can be applied to the mobile case (at least 20 cm) instead of the portable case (within 20 cm) as shown in Table 2. Based on that, most of the UE for the FWA operations have been certified by the MPE (Maximum Permissible Emission) criterion in Table 3 [2].
Table 2: FCC RF radiation exposure evaluations
	Frequency Range
	Device Type
	Distance
	Criteria

	< 6GHz
	Portable1
	within 20 cm
	SAR [W/kg]

	
	Mobile2
	at least 20 cm
	MPE [W/m2]

	> 6GHz
	Portable1
	within 20 cm
	MPE [W/m2]

	
	Mobile2
	at least 20 cm
	MPE [W/m2]


NOTE 1: Designed to be used so that the radiating structure(s) of the device is/are within 20 centimeters of the body of the user
NOTE 2: Designed to be used in other than fixed locations and to generally be used in such a way that a separation distance of at least 20 centimeters is normally maintained between the transmitter's radiating structure(s) and the body of the user or nearby persons.
Table 3: Limits for MPE
	
	ICNIRP 1998
	FCC [3]

	Limit
	10 W/m2 averaged over 20 cm2 
& 
200 W/m2 averaged over 1 cm2
	10 W/m2 averaged over 4 cm2




Observation 3: For handheld UEs for FR1, the device can be determined as used in close proximity to the body, and the SAR criteria are applied as the evaluation parameters.
Observation 4: For UEs for FWA operations, the device can be determined as maintained 20 cm separation distance to the body at least, and the MPE criteria are applied as the evaluation parameters.
Therefore, as one of the targeted scenario of this work item, the high-power UE for FWA operations should have a different mechanism with the current PC1.5 requirements of the SAR handling for handheld devices. Due to the various condition to determine evaluation criteria of the RF exposure regulation, the usage scenario of the FWA UE can also be clarified. Moreover, since the criterion of the RF exposure regulation would be changed, to the MPE from the SAR, or relaxed in terms of the separation distance for the FWA UE, it is recommended to carry out the study on the quantitative impact, and derive new requirements to handle the RF exposure regulation.
Observation 5: High-power UEs for FWA operations should have a different mechanism with the current PC1.5 requirements of the SAR handling.
Observation 6: It is recommended to carry out the study on the quantitative impact, and derive new requirements to handle the RF exposure regulation for the FWA UE.
Conclusions
In this contribution, we provide a summary of regional regulatory information on the RF exposure encouraging companies to provide further analysis of the requirement for the UE for FWA operations. Observations based on the regulation status are summarized as below. 
Observation 1: Most of the countries are currently enacting the exposure regulations for mobile devices in compliance with the ICNIRP 1998 Guidelines and/or FCC regulations.
Observation 2: SAR value is specifically specified for the EMF compliance as criteria by human body and frequency range.
Observation 3: For handheld UEs for FR1, the device can be determined as used in close proximity to the body, and the SAR criteria are applied as the evaluation parameters.
Observation 4: For UEs for FWA operations, the device can be determined as maintained 20 cm separation distance to the body at least, and the MPE criteria are applied as the evaluation parameters.
[bookmark: _GoBack]Observation 5: High-power UEs for FWA operations should have a different mechanism with the current PC1.5 requirements of the SAR handling.
Observation 6: It is recommended to carry out the study on the quantitative impact, and derive new requirements to handle the RF exposure regulation for the FWA UE.
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