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1	Introduction
Supplemental Uplink or SUL is a feature that has been added to for Release 15 New Radio. However, we are not aware of any analysis presented in RAN4 on the impacts of SUL on SAR requirements when both the UL and SUL bands are in FR1. The only situation covered here is when both bands are in FR1. This document proposes that RAN4 examine SAR related issues for SUL. 

2	Discussions
In 38.101-1[1] there are UE maximum output power requirements for standalone NR bands in 6.2.1, for UL CA in 6.2A.1.3 and for UL MIMO in 6.2D.1 but no maximum output power requirements listed for SUL. 6.2C.1 says:
For single carrier configured transmit power, as the UL carrier and SUL carrier is a same cell, the configured transmit power is specified for each UL carrier in a serving cell. The configured transmit power requirement for serving cell is applied for each UL carrier.
The assumption seems to be that since the UL and SUL do not transmit simultaneously, there are no specific transmit power requirements for SUL. If there were only PC3 UL and PC3 SUL, then that assumption would probably be valid. However, since there are SUL combinations defined where PC2 is allowed in the UL, including UL_n78-n80, SUL_n78-n81, SUL_n78-n82, SUL_n78-n83, SUL_n78-n84, and SUL_n78-n86, the issue of PC2 in the UL combined with PC3 in the SUL needs to be addressed.
[bookmark: _Hlk4774428]Observation 1: There are UL + SUL combinations with PC2 in the UL band, but there aren’t any requirements related to SAR for UL + SUL transmission, both in FR1. 
For NR, the default duty cycle for PC2 is 50%. The UE can declare that it can meet the SAR requirements while transmitting at PC2 with a higher duty cycle via the UE capability maxUplinkDutyCycle. So the UE can meet the SAR requirements by transmitting 26 dBm for 50% or maxUplinkDutyCycle of the total time, with the uplink idle for the remainder of the time. If instead of being idle, the UE is transmitting on the SUL at 23 dBm for the remainder of the time, the SAR levels could be exceeded. 
For instance, if the SAR level is X (linear) for 100% duty cycle of PC3, and maybe also X with 50% duty cycle of PC2, if you then if the UE transmits 50% of the time at PC3 and 50% of the time at PC2, the SAR level would be 50% higher on a linear scale or 1.5 X. Now this doesn’t necessarily mean that the SAR levels would necessarily be exceeded by 50%, because, at least in the US, the SAR level considers both the 3GPP FR1 emissions and Wi-Fi or Bluetooth emissions. Also, there may be enough margin. However, given past comments in RAN4 about how failing SAR testing is not an option for chipset vendors, RAN4 should examine this issue.
Observation 2: If a UE transmits 50% of the time at 26 dBm and 50% of the time at 23 dBm both in FR1, the SAR level for the cellular bands could be 50% higher linearly than for the UL band alone at 50% duty cycle. 
Sprint is potentially interested in SUL, but before we decide to pursue it we would like to see that the issue of SAR for SUL for UL + SUL in FR1 has been addressed by RAN4.  
Proposal 1: RAN4 should examine the issue of SAR related to UL + SUL with both bands in FR1. 

3	Conclusions 
Observation 1: There are UL + SUL combinations with PC2 in the UL band, but there aren’t any requirements related to SAR for UL + SUL transmission, both in FR1. 
Observation 2: If a UE transmits 50% of the time at 26 dBm and 50% of the time at 23 dBm both in FR1, the SAR level for the cellular bands could be 50% higher linearly than for the UL band alone at 50% duty cycle. 
Proposal 1: RAN4 should examine the issue of SAR related to UL + SUL with both bands in FR1. 
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