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1. Introduction and discussion
In RAN2 #102 and RAN2# AH-1807, RAN2 received LS’s [1, 2] from RAN4 about how to solve the potential Specific Absorption Rate(SAR) issue for FR1 power class 2 UE on Band n41, n77, n78, or n79. It was agreed to introduce a UE capability of maxUplinkDutyCycle. This capability is reported per band.
For a FR1 power class 2 capable UE operating on Band n41 n77 n78 n79, when the percentage of uplink transmission time scheduled by the network within an evaluation period [TBD]ms is larger than its capability, i.e., maxUplinkDutyCycle, the requirements for FR1 power class 2 are not applicable, and the corresponding requirements for a FR1 power class 3 UE shall apply.
Observation 1: according to RAN4 LS, the UE capability of maxUplinkDutyCycle only applies to FR1 power class 2 capable UEs operating on Band n41, n77, n78, or n79.
Based on the agreement, in RAN2 #103, RAN2 introduced UE capability maxUplinkDutyCycle in 38.306 and 38.331 [3, 4]. RAN2 indicates “This field is only applicable for FR1 power class 2 UE as specified in TS38.101. If the field is absent, 50% shall be applied.” The wording suggests that if the UE supports any band of n41, n77, n78, or n79, it is mandatory to support maxUplinkDutyCycle.
	maxUplinkDutyCycle-PC2-FR1
Indicates the maximum percentage of uplink symbols can be scheduled within a certain evaluation period so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This field is only applicable for FR1 power class 2 UE as specified in TS38.101. If the field is absent, 50% shall be applied. Value n60 corresponds to 60%, value n70 corresponds to 70% and so on.
	Band
	Tbd
	No
	FR1 only


Observation 2: according to RAN2 specification, the UE is mandatory to support the maxUplinkDutyCycle operation if the UE supports any band of n41, n77, n78, or n79.
However, we are not sure if it is mandatory for the UE to support the maxUplinkDutyCycle operation for FR1. Per our understanding, this feature should be optional even though the UE supports band n41, n77, n78, or n79. In [5] RAN4 feature list, it indicates it is optional.
	
	2-14
	Maximum uplink duty cycle for FR1 power class 2 UE
	1) Maximum percentage of uplink symbols can be scheduled within a certain evaluation period provided by regulatory bodies. The value range is {60%, 70%, 80%, 90%, 100%}. If the field is absent, 50% shall be applied.
	
	Yes
	The network cannot know maximum percentage of uplink symbols can be scheduled for high power UE (i.e. power class 2 UE)
	Type 1
	No Need
	Applicable only to FR1 
	
	Per band capability.

If this capability is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50%, or this capability is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than this capability, apply all requirements for the default power class. The evaluation period is up to UE implementation, no less than one radio frame.

UE do not need to do UL duty cycle calculation when it’s transmit power is below 23dBm and all the UL/DL configurations can be scheduled.
	RAN4
	Optional
	Optional


Proposal 1: maxUplinkDutyCycle operation for FR1 is optional even if UE supports band n41, n77, n78, and n79.
In the last RAN4 meeting, RAN4 sent an LS [6] to RAN2 about the maxUplinkDutyCycle for FR2. It indicates that “The optional values are {2%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}. The default value is FFS.” Similar to FR1, if a default value is defined for FR2 maxUplinkDutyCycle, the UE is also mandatory to support the maxUplinkDutyCycle for FR2 bands. In [5] RAN4 feature list, it indicates it is optional.

	
	2-16
	Maximum uplink duty cycle for FR2 power class 3 UE
	1) 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 value range is {2%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}. 
	
	Yes
	UE relies on the power back off as in TS38.101-2 to ensure the regulatory compliance
	Type 1
	No Need
	Applicable only to FR2 
	
	Per band capability.

Default value is FFS
For a FR2 UE when the percentage of uplink transmission time scheduled within a certain evaluation period is larger than its capability, UE could do power back off as in TS38.101-2.
	RAN4
	Mandatory to report non-default uplink duty cycle if UE supports

	


Proposal 2: maxUplinkDutyCycle operation for FR2 is optional for UE.

If RAN2 confirms that maxUplinkDutyCycle operation should be optional for both FR1, there can be 2 options to address it.

Option 1: do not define the default value for maxUplinkDutyCycle. If UE support maxUplinkDutyCycle UE will report the percentage, otherwise, the UE does not support the maxUplinkDutyCycle operation.

Option 2: define a UE capability per FR to indicate if the UE supports maxUplinkDutyCycle.
It is obviously to define the default value for FR1 and FR2 cases as RAN4 LS said. The straight forward is to define the UE capabilities to indicate whether the UE support maxUplinkDutyCycle operation or not for FR1 and FR2 respectively.
Proposal 3: introduce 2 UE capabilities for maxUplinkDutyCycle operation for FR1 and FR2 respectively.
Proposal 4: send LS to RAN4 if agreements are reached.

2. Conclusions:

In this paper, we discussed UE capability for maxUplinkDutyCycle operation:
Observation 1: according to RAN4 LS, the UE capability of maxUplinkDutyCycle only applies to FR1 power class 2 capable UEs operating on Band n41, n77, n78, or n79.
Observation 2: according to RAN2 specification, the UE is mandatory to support the maxUplinkDutyCycle operation if the UE supports any band of n41, n77, n78, or n79.
Proposal 1: maxUplinkDutyCycle operation for FR1 is optional even if UE supports band n41, n77, n78, and n79.
Proposal 2: maxUplinkDutyCycle operation for FR2 is optional for UE.

Proposal 3: introduce 2 UE capabilities for maxUplinkDutyCycle operation for FR1 and FR2 respectively.

Proposal 4: send LS to RAN4 if agreements are reached.

The CR is provided in [7, 8], the LS is provided in [9].
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