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1 Introduction
RAN4 has agreed to have two methods, one is P-MPR, the other is maxUplinkDutyCycle capability in order to enable the Rel-15 UE to comply with the Maximum Permissible Exposure (MPE) regulatory requirement. In detail, a draft CR was endorsed not to have an upper bound on P-MPR [1] in RAN4#90, and the capability values were agreed as captured in the chairman’s report of RAN4#90-Bis as follows [2]:
	Agreement: the options of dutcycycle are 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90% and 100%


However, an LS was not sent to RAN2 for notifying the final agreement of RAN4 during Rel-15 because a default value could not reach a consensus among interesting companies. The default value can be important not only for the UE which does not send its capability signal, but also the one which is already in the market without the signalling. By introducing the value, all the Rel-15 UEs can maintain the regulatory compliance and work properly in the network. 
In order to complete this Rel-15 requirement for the all devices, RAN4 is recommended to have an agreement on the default value and to send a final LS to RAN2 on FR2 maxUplinkDutyCycle capability signalling of Rel-15 during the meeting. This paper is also aimed at sending the LS within the first half of the meeting with an agreed default value by sharing some MPE test reports of existing UEs approved by FCC with companies who had concern about having the value and/or the number below 100% to seek their understanding.
2 Discussion
At the last meeting, RAN4#90-Bis in Xi’an, two papers proposed the default value of maxUplinkDutyCycle for 100% as below [3, 4]. We would like to discuss the point in the papers.
In [3]:
	“RAN4 has not yet decided default value for the FR2 maxUplinkDutyCycle UE capability when the UE has not signalled any value. Considering that this new the FR2 maxUplinkDutyCycle UE capability has not yet been included to the RAN2 specifications it is important to consider backwards compatibility aspects for the UEs that do not support this UE capability signalling. 100% UL duty cycle as default value would not create any backwards compatibility issues and would not require any new fallback mechanism to be supported by the UEs do supporting this new UE capability.
Proposal 4: Define 100% as default value for FR2 maxUplinkDutyCycle to avoid any backwards compatibility issues”


In [4]:
	“The default value has not been agreed yet, but some implementations are already being deployed. These devices will not report the value and they have received regulatory acceptance with other means unknown to 3GPP at the moment. If default value would be anything else than 100 %, network behaviour of these devices would be worse than what needs to be. 100 % default value is supported also by the agreement that this capability is optional, therefore not reporting it means UE has no restrictions on uplink capability. It is the responsibility of the UE manufacture to understand and configure the UE appropriately for regulatory compliance and network reporting. Alternative to the default value is the 2 % since it ensures regulatory compliance but according to RAN guidance that is not in the list of applicable values anymore. …This means for example that for PC3 device, 3GPP has not defined requirements which can be met without applying some sort of RF exposure mitigation technique. Therefore, decision on chosen maximum permissible RF exposure mitigation technique should be left to the UE and no default assumption on UE uplink restriction should be made in 3GPP.
Proposal 2: Default value for maxUplinkDutyCycle is 100 %”


The common understanding mentioned in the both papers is the that 100% is necessary for the default value considering backward compatibility issues for the UEs already being deployed. Since we also agree that the backward compatibility aspect should take precedence in order for the UEs before defining a number in RAN4, all the test reports of RF exposure FCC granted have been investigated to see their scheme to comply with the MPE regulation. Table 1 and Table2 provide human exposure limits [5] and a summary of the reports [6-9], respectively. 
Table 1: Human exposure limits
	Human Exposure to Radiofrequency (RF) Radiation Limits

	Frequency Range (MHz)
	Power Density (mW/cm2)

	(A) Limits For Occupational / Controlled Environments

	1,500 – 100,000
	5.0

	(B) Limits For General Population / Uncontrolled Environments

	1,500 – 100,000
	1.0


Table 2: Summary of MPE test reports granted by FCC
	Ref.
	DUT Type
	Mode
	Power Density (mW/cm2)
	Total Exposure Ratio
	Duty Cycle
	Separation Distance
	Notes

	[6]
	5G MHS Travel Router
	5G NR – n260
	0.38
	0.844
	25%
	2mm
	Power density results were scaled down to the final production duty cycle

	[7]
	Mobile 5G MOD
	5G NR – n261
	0.499
	0.998
	100%
	70mm
	Device has implements the sensor to detect the human proximity

	[8]
	Portable Handset
	5G NR – n261
	0.59
	0.99
	25%
	2mm
	Power density results were scaled down to the maximum duty cycle

	[9]
	Portable Handset
	5G NR – n260
	0.42
	0.99
	25%
	2mm
	Power density results were scaled down to the maximum duty cycle

	[bookmark: _GoBack]NOTE 1: Total Exposure Ratio = SAR/SAR Limit + PD/PD Limit < 1


So far, the DUT type varies depending on its use case, i.e., mobile hot spot, mobile module and portable handset (smartphone), however all the UE in [6-9] has the same RF exposure limit with 1mW/cm2 which is equal to 10W/m2 as summarized in Table 1. Detailed method to demonstrate compliance can be noted as below:
· DUT in [6, 8, 9] took the maximum uplink duty cycle of 25% for scaling down the power density results from the test software duty cycle of 100% as attested by carriers to demonstrate compliance.
· DUT in [7] showed the sensor implementation to detect the human proximity with 70mm separation distance, once the sensor detects and is triggered, the associated antenna array module will disable the transmission.
Regarding the maximum uplink duty cycle in Table 2 to examine the suitable default value of that, three of four approved UEs including the only smartphone form factor [8, 9] took the method of maximum uplink duty cycle to scale down the power density results from 100% to 25%.
[bookmark: O1]Observation 1: UEs which have been deployed in the market assume the maximum uplink duty cycle of 25% including the only complete smartphone form factor of NR FR2 UE.
As noted in Observation 1, if RAN4 takes the backward compatibility aspect into consideration, the default value of maxUplinkDutyCycle should be 25%. Otherwise, for example, in case of having the number higher than 25%, the smartphone in the market won’t be able to comply with the regulatory requirement because its measured data is tightly met the regulatory limits with the production duty cycle as provided in [10] and in Table 2, and no power back off is assumed for better performance. Even if a future FR2 UE of Rel-15 before the capability signaling will possibly reduce the transmit power for the MPE scenario, the situation cannot help producing effect on the UL coverage when the duty cycle is higher than 25%. This can be a practical alternative in [4] as it ensures regulatory compliance, and is the real backward compatible issue of which RAN4 shall take care.
[bookmark: O2]Observation 2: In case of higher default value than 25%, the UE already granted by FCC won’t be able to comply with the RF exposure regulation, so the real backward compatibility aspect of which RAN4 shall take care is here.
Although there was a compromised view of not defining default value in RAN4#90-Bis, we do believe that this does not help the UEs in Table 2 and other aspects, for example, signalling design of RAN2, NR FR2 networks aspects, and inside/outside of 3GPP in terms of maturity levels of the spec. Even if RAN4 leaves the decision on default behaviour with the network implementation, it has no other option but to have 25% for the maximum uplink duty cycle which was promised to the regulatory body by operators for the compliance [6, 8, 9]. In addition, as RAN4 has discussed over the last couple of meetings, the default value should be considered only for the UE which cannot report its capability to the network. It is nothing to do with the case when 3GPP introduces the capability and UE sends its capability with one of the options. Therefore, an idea of no default assumption and relying on implementations cannot be a compromised solution for existing UEs since their mitigation technique is the duty cycle restriction.
[bookmark: O3]Observation 3: Default value of Rel-15 is only for the UEs which cannot report its capability to the network.
[bookmark: O4]Observation 4: No default assumption and relying on implementations cannot be a compromised solution for existing UEs since their mitigation technique is the duty cycle restriction, and it has no other option but to have 25% for the maximum uplink duty cycle which was promised to the regulatory body by operators.
Moreover, considering the new WI to be discussed for Rel-16 which features an objective related to the MPE scenario, RAN4 will have further discussion on enhancement methods for avoiding radio link failures and connection releases due to the FR2 UE RF exposure compliance reasons [11]. Also the methods such as dynamic duty cycle might provide the mitigation technique with a lot of flexibility, and enable the default capability of the maxUplinkDutyCycle to be reconsidered based on the WI discussion. In order to have the capability in Rel-15 by sending a LS to RAN2 within the first half of the meeting, this aspect can be captured in the LS as a compromise. 
In conclusion, based on the discussion in this section, if RAN4 takes the deployed UE approved by FCC into account, the default value of the maxUplinkDutyCycle should be 25% for the UEs which have set the number without capability signalling, and RAN4 is proposed to send an LS to RAN2 with the default value and its possibility to be updated based on the new WI discussion. 
[bookmark: P1]Proposal: Default value of the maxUplinkDutyCycle should be 25% for the already launched UEs which have set the number without capability signalling, and send an LS to RAN2 with its possibility to be updated in Rel-16.
A corresponding draft LS to RAN2 which implements these observations and proposals is also provided in [12].
3 Conclusion
In this contribution, we provide our view on the default values of maxUplinkDutyCycle considering the backward compatibility aspects for the UE already granted and deployed. All the observations and proposal in section 2 are copied as below. 
Observation 1: UEs which have been deployed in the market assume the maximum uplink duty cycle of 25% including the only complete smartphone form factor of NR FR2 UE.
Observation 2: In case of higher default value than 25%, the UE already granted by FCC won’t be able to comply with the RF exposure regulation, so the real backward compatibility aspect of which RAN4 shall take care is here.
Observation 3: Default value of Rel-15 is only for the UEs which cannot report its capability to the network.
Observation 4: No default assumption and relying on implementations cannot be a compromised solution for existing UEs since their mitigation technique is the duty cycle restriction, and it has no other option but to have 25% for the maximum uplink duty cycle which was promised to the regulatory body by operators.
Proposal: Default value of the maxUplinkDutyCycle should be 25% for the already launched UEs which have set the number without capability signalling, and send an LS to RAN2 with its possibility to be updated in Rel-16.
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