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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. 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. In RAN#98-e, it was agreed to have further discussions on handling RF exposure issues of FWA devices based on existing devices or compliance reports. The detailed agreements and its way forwards on the MPE handling for the FWA devices are as follows [1]:
[image: ]
In order to continue the discussion on the MPE handling for the high power FWA devices, this paper shares an analysis of the RF exposure regulation of the CPE devices based on existing products and compliance reports.
Discussion
RF exposure issues on the human body are one of the essential regulatory requirements for devices which are able to emit electromagnetic fields (EMF). 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. As described in [2], whether RF exposure on human body will be evaluated in terms of general electric field strength (E, H, PD) or SAR is highly dependent on the device type and deployment scenario. For example, portable devices operating in close proximity to the head and human body such as mobile phones are evaluated through the SAR while devices with transportable or fixed devices are evaluated by the field strength (E, H, PD).
Observation 1: The method of evaluating RF exposure to human body is highly dependent on the device type and deployment scenarios.
In addition, in case of the FCC, the RF exposure standards are set by two classification systems of mobile and portable usability based on the separation distance for product certification. 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 1. Based on that, most of the UE for the FWA operations have been certified by the MPE (Maximum Permissible Emission) criterion in Table 2 [3].
Table 1: 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 2: Limits for MPE
	
	ICNIRP 1998
	FCC [4]

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


Observation 2: 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.
The power density  of the plane wave incident on the specific reference plane in Table 2 is given by  

Where  and  are antenna gain and conduction power of transmitter, respectively, and  is distance between transmitter and specific reference plane. Therefore, the power density level at 20 cm separation distance can be calculated by EIRP based measurements according to the equation above. Table 3 provides an initial analysis of the relationship between the power density and duty cycle based on equation above.
Table 3: Power density levels at 20 cm with different duty cycle and 
	
	10

	 (dBm)
	29

	 (dB)
	0
	3
	6
	9
	12
	15

	EIRP (W)
	0.794
	1.584
	3.162
	6.309
	12.589
	25.118

	Power density 
@ 20 cm
	1.581
	3.154
	6.294
	12.558
	25.058
	49.997

	Power density with Duty cycle (50%)
	0.790
	1.577
	3.147
	6.279
	12.529
	24.998

	Power density with Duty cycle (25%)
	0.395
	0.788
	1.573
	3.139
	6.264
	12.499


[bookmark: _Hlk68271958]As shown in Table 3, a FWA device having a lower antenna gain might meet the RF exposure regulation in general without the duty cycle scheme. It can be seen that RAN4 does not have to use existing mechanism nor to define a new handling scheme for the better performance of FWA devices in terms of conventional UE power class definition, i.e., without antenna performances, in FR1. However, given that the  is increases as normal power density evaluation, i.e., with antenna performances, it can rather be greater than 10  even if the current duty cycle scheme is applied up to 25%. Therefore, RAN4 should have further discussion on the  for the FR1 MPE handling mechanism given the definition gap between UE power class and MPE regulatory requirements.
Observation 3: A FWA device having a lower antenna gain might meet the RF exposure regulation in general without the duty cycle scheme nor other solutions.
Observation 4: RAN4 should have further discussion on the  for the FR1 MPE handling mechanism given the definition gap between UE power class and MPE regulatory requirements.
Conclusions
In this contribution, we provide an additional view on MPE handling for the FWA device in FR1 based on existing devices and compliance reports. Some observations have been derived and summarized as below. 
Observation 1: The method of evaluating RF exposure to human body is highly dependent on the device type and deployment scenarios.
Observation 2: 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.
Observation 3: A FWA device having a lower antenna gain might meet the RF exposure regulation in general without the duty cycle scheme nor other solutions.
Observation 4: RAN4 should have further discussion on the  for the FR1 MPE handling mechanism given the definition gap between UE power class and MPE regulatory requirements.
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* In RAN4#98-¢, it is agreed to carry out the study on the quantitative impact to
see if a different mechanism can be applied to FWA from handheld UEs based on
existing devices or compliance reports

* Other regional regulations can also be checked whether a different criterion
applies to the FWA device other than MPE/Power density

* Companies are encouraged to provide the view on how to handle the RF
exposure regulations given the possible options below

* Option 1: Reuse existing mechanisms for PC1.5 handheld devices

* Option 2: Define a different default value and/or signaling values for PC1.5 FWA using the
same |E

* Option 3: Introduce new method or different IE for PC1.5 FWA
* Option 4: Other options are not precluded

* Based on the study, RAN4 will have further discussions on meeting the
regulatory requirement for FR1 FWA devices in the RAN4 specifications.





