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1 Introduction
The SUL SAR issue was raised in last meeting in [1]. For the SUL band combinations, like SUL_n78-n80, SUL_n78-n81, SUL_n78-n82, SUL_n78-n83, SUL_n78-n84, and SUL_n78-n86, etc. it is HPUE band and non-HPUE band switched transmission in the UL.
When we say HPUE, the SAR will always be touched and solutions are needed since this regulation requirements is very important for human safety meanwhile very dangerous for UEs, once violate will be forced out of market. Therefore, solutions is necessary in release 15.
This paper discusses the potential SAR solutions.
2 Discussion
During the discussion of LTE FDD+NR TDD HPUE study item, it is clear that the FDD band and TDD band will have different SAR effects even transmit power is same in these two bands. This is due to different antennas are used and antenna locations are different. SAR effects are high when the antenna is near human body, it is low when far away from human body. The SUL band combinations actually is same story, which include two UL bands and usually the SUL band is FDD low band which is far away from the other TDD high band.
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Observation 1: SAR effect is different for SUL band and NR band due to different antennas are used and antenna locations are different.

In NR SA FR1 HPUE, the maxUplinkdutycycle capability was introduced to solve the SAR issue, this capability is the max transmission time that UE can use to meet SAR requirements, if BS scheduling larger duty cycle than this capability then UE will fall back to PC3. When it comes to SUL band combinations, the FDD SUL band is added to NR TDD HPUE band in a switched transmission manner. The maxUplinkdutycycle capability in NR SA cannot be directly reused, the SUL FDD band needs to be taken into account.

Observation 2: NR SA HPUE maxUplinkdutycycle capability cannot be simply reused, the SUL FDD band needs to be taken into account.
In [2], one solution is given to the LTE FDD+NR TDD HPUE SAR issue which can be reused here, however, this solution needs to introduce one new UE capability which might be difficult in Rel-15 in this stage. The main idea is to counting the overall duty cycle in SUL band and NR band then compare with the NR TDD maxUplinkdutycycle capability in NR SA. Since the SAR effect of SUL band and NR band may be different, UE needs to report the RatioSAR which is SARSULband/SARNRband, then BS can get the overall duty cycle as “RatioSAR*DutySUL + DutyNR” which shall be lower than NR maxUplinkdutycycle capability.
Observation 3: LTE FDD+NR TDD HPUE SAR solutions can be reused, but new capability signalling “RatioSAR” might need to be introduced.

If the new signalling is too late to be introduced, this can be considered in Rel-16. For Rel-15, we need to think about how to reuse capabilities already exist. Let’s take the SUL_n78-n80 as example.
One straight forward way is that for UE which supports n78 SA HPUE and SUL_n78-n80, when reporting the duty cycle capability of n78 it also take the SUL band n80 into account and report the worst case. In other words, if n78 SA HPUE duty cycle capability is 60%, but when working in SUL_n78-n80 the duty cycle is 50%, then UE report 50% to the network no matter it is working in SA HPUE or SUL_n78-n80 mode. This will make UE in SA mode no longer be its best performance. 
Currently in SA HPUE the available duty cycle capability ranges are from 50% to 100% in RAN2 signaling, for UE with capability of 50% in SA mode, there is no room for the SUL band, then the above way of handling will not be valid. And the lower range of current maxUplinkdutycycle capability needs to be extended.
Observation 4: SUL HPUE SAR issue can be solved in Rel-15 without defining new signalling, if UE is allowed to use the SUL band combination duty cycle capability as NR SA duty cycle capability and reported to the network by reusing existing maxUplinkdutycycle capability but the low range of this capability needs to be extended.
Proposal 1: In Rel-15, for UE which support NR SA HPUE and SUL HPUE, UE is allowed to use the SUL band combination duty cycle capability as NR SA duty cycle capability and reported to the network by reusing existing maxUplinkdutycycle capability with the low range extended.
Proposal 2: In Rel-16, it is proposed to further optimise the SAR solutions for SUL HPUE.
3 Conclusion
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Observation 4: SUL HPUE SAR issue can be solved in Rel-15 without defining new signalling, if UE is allowed to use the SUL band combination duty cycle capability as NR SA duty cycle capability and reported to the network by reusing existing maxUplinkdutycycle capability but the low range of this capability needs to be extended.
Proposal 1: In Rel-15, for UE which support NR SA HPUE and SUL HPUE, UE is allowed to use the SUL band combination duty cycle capability as NR SA duty cycle capability and reported to the network by reusing existing maxUplinkdutycycle capability with the low range extended.
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