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1 Introduction
RAN4#92 approved WF on HPUE EN-DC LTE FDD + NR TDD [1]. According to the agreement. This paper further discuss each option.
2 Discussion
RAN4#92 discussed how to utilize the remaining uplink power shared between LTE FDD band and NR TDD band and the RAN4#92 approved a WF of [1] where the following 6 options were shared;
· Option1 report EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold[2][3]
· Option2 report DutyLTE based on NR TDD sub-frame configuration[4]
· Option3 report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm[5]
· Option4 report SARratio based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ 50%[4]
· Option5 report SARratio and EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ Duty threshold[6]
· Option6 configure lower than 23dBm based on LTE 100% dutycycle[7]
This paper compares the above options from the several aspects.
Performance aspect:
We would like to note that whichever options we take, certain UE’s ability itself to mitigate RF emission and to meet SAR compliance does not change. Therefore, in order to enhance the performance of HPUE, how we can utilize the UE’s ability is important. 
From the performance aspect, it is better to introduce SARratio in the equation to utilize the UE’s ability. For example, it is assumed that a UE has imbalance of SAR effect such as SARratio=2, that is SAR effect of NR band is 2 times as large as that of LTE band. In this case, if we do not capture SARratio factor in the equation, UE is forced to report lower EN-DC total duty cycle than what it really has.  That is, if one of boundary condition is such that DutyLTE=100% for LTE alone transmission and DutyNR=50% for NR alone transmission. If we take option 1, UE are forced to report EN-DC total duty cycle as 50% to consider the worst case scenario although the UE has ability to transmit higher than 50% UL EN-DC duty cycle. Therefore, option 4 and 5 seems to be better options from performance perspective.
For option 2 and 3, option 2 decide DutyLTE based on NR TDD subframe configuration, and option 3 decide DutyNR assuming fixed LTE reference configuration. However, actual scheduled UL duty cycle would be lower than NR TDD subframe configuration, or fixed LTE reference configuration. Therefore, UE would report lower EN-DC total duty cycle than what it really has.
Comparing with option 4 and 5, the difference is its threshold. It is note that option 4 are covered by option 5 since it duty threshold is set as 50%, these equation are same. Option 4 uses fixed threshold, then option 5 seems to be able to utilize UE’s ability.
Observation 1: Option 5 is better option from performance aspect.
Specification impact aspect:

 
Specification impact is similar among all options. All option would need to specify maximum output power requirement and configured output power requirement in RAN4 spec, and introduce new capability in RAN2 spec.
Observation 2: No difference between all option from specification impact aspect.

Flexibility aspect:

This aspect is similar observation as performance aspect. Considering flexibility of NW operation, option 4 and 5 is still better options. If we introduce SARratio, NW can know which band is dominant factor on SAR compliance, and can take option to prioritize either of bands to make UE keep its high power transmission. In addition, if UE just reports either of Duty cycle od RAT as option2 and option3, NW operation is limited. For example, in option 3, UE report its DutyNR and then NW cannot know the relation between LTE and NW, therefore, NW just decide how NW allocate NR resource.
Observation 3: Option 5 is better option from flexibility aspect.

Complexity aspect:

Comparing with all options, complexity seems to be similar. This is because although the number of UE capability is different among those options, once the capability is reported, the all equation to be an equation including two variables of DutyLTE and DutyNR. Once NW scheduling algorithm is established, the complexity of all options is similar.
Observation 4: No difference between all option from complexity aspect.
Consideration of the SAR effect differences for FDD and TDD bands aspect:


For option 1, 2, 3, and 6, if these options are trying to reflect SAR effect differences, then one possible way is to set conservative Duty threshold with performance degradation as discussed in performance aspect.
Observation 5: Option 1, 2, 3, and 6 can consider SAR effect difference to set conservative Duty threshold with performance degradation.
Testability aspect:

As discussed in complexity aspect, whichever option we take, the all equation to be as equation including two variables of DutyLTE and DutyNR. Therefore, there are many options of test condition for DutyLTE and DutyNR. One way is to pick up two test condition; one is where UE transmits high power, and the other is where UE needs to fallback to PC3.
Observation 6: No difference between all option from testability aspect
3 Conclusion

 Here we summarize our contribution:
Observation 1: Option 5 is better option from performance aspect.
Observation 2: No difference between all option from specification impact aspect.

Observation 3: Option 5 is better option from flexibility aspect.

Observation 4: No difference between all option from complexity aspect.
Observation 5: Option 1, 2, 3, and 6 can consider SAR effect difference to set conservative Duty threshold with performance degradation.

Observation 6: No difference between all option from testability aspect
Based on the above consideration, our proposal is to go with option 5, and further discuss the value range and the granularity of each capability as a next step.
Proposal: Take option 5, and further discuss the value range and the granularity of each capability as a next step.
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