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1
Background
In RAN4#90, RAN4 has discussed the optional values of maxUplinkDutyCycle, and leave the default value FFS [1].

In RAN#83, “WF on FR2 maximum UL duty cycleis” is approved [2]. About optional values, moreover, “2%” is removed, “10%” is TBD, and “25%” is added.

Furthermore, one noted but interesting contribution [3] pointed out that “thermal capacity for smartphone form factors, and power consumption constraints” should be taken into account for UL duty cycle discussion.

Hence, in this paper, UE thermal analysis for maxUplinkDutyCycle default value discussion are introduced.
2
UE Application Scenario and Thermal Analysis
There are actually different UE skin temperature requirements. After considering end-user experience, 40~45°C is mostly used to be the skin temperature requirement for handheld device thermal design. In this paper, 45°C requirement is assumed to calculate acceptable FR2 maxUplinkDutyCycle.

Moreover, because NSA would be the first step for FR2 operation. Hence, NSA (LTE+FR2) is selected to do power consumption and thermal analysis as Table1.

	Scenario
	Total Power (*)
	FR2 Tx Duty Off Requirement

	
	
	Typical 
Thermal Design
	Double Cost
Thermal Design

	NSA (LTE + FR2)
	10.5 W
	67.6 %
	59.6 %

	(*) including Application Processor, Modem, DRAM, PMIC, LCM etc.


Table 1. FR2 Tx duty off requirement calculation, 
based on UE thermal analysis to meet 45°C UE skin temperature requirement
According to UE thermal analysis in Table 1, and also consider typical thermal design heat dissipation capability, about 68% FR2 Tx duty off is required to meet typical UE skin temperature requirement (45°C).

Hence, after considering current optional values agreement of maxUplinkDutyCycle, and also UE thermal analysis result. We’d like to propose maxUplinkDutyCycle default value as below.
Proposal: FR2 PC3 maxUplinkDutyCycle default value shall be not larger than 30%.
3
Conclusion
After considering current optional values of maxUplinkDutyCycle, and also UE thermal analysis result. We’d like to propose maxUplinkDutyCycle default value as below.
Proposal: FR2 PC3 maxUplinkDutyCycle default value shall be not larger than 30%.
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RAN4 has discussed the value of maxUplinkDutyCycle which is the optional signalling UE capability of maximum percentage of uplink transmission time that can be scheduled within 1s time window in order to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. 


The optional values are {2%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}. The default value is FFS.








RAN would like to inform RAN4 and RAN2 that it has updated the  FR2 maxUplinkDutyCycle capability values as follows {2%, 10% (TBD), 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%} 


RAN4 is asked whether any value  <= 10% should be added








Proposal 1: To evaluate the criteria of UL duty cycle in FR2, it is needed to clarify what aspects should be taken into account such as thermal capacity for smartphone form factors, and power consumption constraints.








