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Introduction
In recent meetings, RAN4 has discussed how to address RF exposure (RFE) compliance in FR2. Given the potential impact on the mm-wave link, additional techniques were deemed necessary to help the UE in certain scenarios [1,2]. During the RAN4 #89 meeting, the UE capability maxUplinkDutyCycle was approved for FR2 for this exact purpose [2]. The capability will allow the UE to signal its preferred maximum UL duty cycle to the network.  

Agreements captured in RAN4 #89 [2]
· Decide whether to solely rely on P-MPR to maintain compliance with RFE limits, or introduce mitigation techniques. Agreements: 
· Not enough to solely rely on P-MPR
· Introduce techniques to facilitate RFE compliance and mitigate radio link failure
· Solutions/potential mitigation techniques for Rel-15
· Maximum uplink duty cycle restriction, study configuration with capability
· Solutions/potential mitigation techniques for Rel-16
· Dynamically indicated maximum uplink duty cycle restriction
· UE provides information for network to avoid UL failure (UE initiated)
· e.g. information about P-MPR being reported to the network by the UE
· Other solutions not precluded


An LS was also approved to inform RAN2 of this decision [3]. The content of the LS is found below.
1. Overall Description: 
RAN4 has discussed how to solve the potential MPE (Maximum Permissible Exposure) issue for FR2 power class 3 UE.

It is agreed to use a UE capability of maxUplinkDutyCycle which indicates the maximum percentage of uplink transmission time that can be scheduled within 10msec time to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies.

For a FR2 UE when the percentage of uplink transmission time scheduled by the network within a certain evaluation period is larger than its capability, i.e., maxUplinkDutyCycle, UE could do power back off as in TS38.101-2.

The capability of maxUplinkDutyCycle is reported by UE as a per band capability. The granularity is 10%. For FR2 UE, the range of reported value is FFS. The detailed signalling design is up to RAN2.

2. Actions:
To RAN2 WG: 
RAN4 kindly asks RAN2 to take the above agreement into consideration and design the capability signalling.


While details on the UE capability maxUplinkDutyCycle were added to TS 38.101-2 [4,5], there are still some aspects missing for the from its definition. In this paper we provide our views of these aspects.




Discussion
UE capability maxUplinkDutyCycle
In the last RAN4 meeting, the UE capability maxUplinkDutyCycle was introduced into the FR2 specification to help facilitate RFE compliance by reducing the back-off power required by the UE [4]. The capability allows the UE to signal its desired restriction for UL duty cycle to the network. While the capability was approved and the latest version of TS 38.101-2 includes its definition, we still need to define the range of reported values and a default value.

Considering traffic distribution is uneven and that we want to reduce the required power back-off, it makes sense for the options of the reported values to be under 50%, with the 10% granularity already approved in RAN4 and indicated to RAN2 in an LS [5].

[bookmark: _GoBack]Proposal 1: Define the percentage of reported values for UE capability maxUplinkDutyCycle as: [10, 20, 30, 40, 50]%.

Additionally, in FR1 maxUplinkDutyCycle included a default value [6]. In absence of a field, the default value is intended to be applied. For FR2, if necessary, we can define a value that aligns well with deployment. We suggest 30%, but are open to discussion.

Proposal 2: Define default value as 30%. 

Proposal 3: While we propose the above values for the percentage of reported values and a default value for the UE capability maxUplinkDutyCycle in FR2, we are open to discussing other alternatives.

Conclusions
This paper addresses open items regarding the UE capability maxUplinkDutyCycle for FR2. The following proposals have been made:

Proposal 1: Define the percentage of reported values for UE capability maxUplinkDutyCycle as: [10, 20, 30, 40, 50]%.

Proposal 2: Define default value as 30%. If needed, the value can be further discussed.

Proposal 3: While we propose the above values for the percentage of reported values and a default value for the UE capability maxUplinkDutyCycle in FR2, we are open to discussing other alternatives.
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