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1 Introduction
SAR issue for SA SUL band combinations was initially discussed in [1]. Meanwhile, there is a SI on FDD+TDD EN-DC HPUE is under study in RAN4. Essentially, the SAR issue is the same for the EN-DC or SUL band combinations. In this contribution, we provide some considerations on the SA SUL SAR issue.
2 Discussion

As analysed in [1], for the SA SUL band combination, the NR UL and SUL do not transmit simultaneously. The default NR maxUplinkDutyCycle is 50%. With these conditions, for PC3 SA SUL band combination, UE can meet the SA requirement. The SAR issue may exist for the PC2 SA SUL band combination, i.e. the SUL band is PC3 and the NR band is PC2. For this case, SUO can be supported for the SUL band combination. As agreed in RAN1, two cases can be supported for SUO mode, i.e. TDM pattern based on LTE TDD configuration and scheduling solution based on LTE-FDD HARQ timing. If an overall UL duty cycle capability can be reported to the network, the network based solution as one possible method can be utilized with consideration of the TDM pattern to solve the SAR issue raised in [1].
Though there is no per band combination max UL duty cycle capability is defined in Rel-15, we can see whether it has a big issue for the SAR problem for SA SUL band combination. It is known that NR has no fixed TDD UL/DL configurations as those for LTE, however, it doesn't mean that NR can change the TDD configuration freely, since it also needs to consider the co-existence with adjacent TDD operator(s). For example, as discussed in the FDD+TDD HPUE SI, the proposed NR configuration in the SI for n78 is DDDSUDDSUU in co-ordination by operators, which is approximately 37% UL duty for the NR band. By default, the NR band maxUplinkDutyCycle is 50%, it means it still has some margin for scheduling UL transmission for the SUL band based on the TDD configuration. For instance, if we assume the overall max UL duty cycle is 50%, and consider the TDD configuration for NR band is DDDSUDDSUU, the possible TDM pattern can be found in [4], in which only LTE TDD configuration 0 and 6 exceeds the UL duty cycle capability, and we know that these two configurations are rarely used in the real TDD network. Even with the max UL duty cycle capability for the NR side, it doesn’t mean that all feasible UL sub-frame will be scheduled for a specific UE. On the other hand, maxUplinkDutyCycle is only applicable for the max output power. Once the UE is not transmitting at the max out power, it is possible for the network to increase the UL duty cycle in case the UE can meet the SAR requirement. 
According to the discussion for TDD+TDD EN-DC HPUE WI, a per band combination max UL duty cycle capability will be introduced in Rel-16 and there is no conclusion yet for the FDD+TDD EN-DC HPUE SI. In other words, it means there is no limitation for the UL duty cycle for the network side in Rel-15. In order to meet the SAR requirement, UE can always use the P-MPR solution. Similar case also happened for the FR2 maxUplinkDutyCycle discussion. The maxUplinkDutyCycle is introduced in f40 spec version, and some vendors claimed that there are already some UEs available in the market, therefore, without reporting the UL duty cycle capability and without the default value, how to meet the MPE requirement only depends on UE implementation. 
With the progress of two EN-DC HPUE WI and SI and considering the similarity of SA SUL with FDD+TDD ENDC, we share similar view with some companies that the SAR solution should be considered in the SI as a whole solution. As analysed in our paper in [3], we propose to consider a combined network based and UE based solution to solve the SAR compliance issue.
3 Conclusion

SAR issue for SA SUL band combinations has been discussed in this contribution. Since no per band combination max UL duty cycle capability is defined in Rel-15, the UE based P-MPR solution can be used to solve the SAR issue. In order to enhance the UL performance in case of possible larger power back off via UE autonomous P-MPR method, the possible solution studied in Rel-16 for FDD+TDD EN-DC HPUE SI could also be considered for SA SUL band combination. 
Proposal: The SAR issue for SA SUL band combinations can be considered under Rel-16 FDD+TDD HPUE SI and leave the SAR issue for Rel-15 to UE implementation.
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