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1 Introduction
RAN4#91 intensively discussed how to utilize the remaining uplink power shared between LTE FDD band and NR TDD band and the RAN4#91 approved a WF of [1] where the following equation was shared as the starting point for the future meeting.
DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold….(1)
      On the other hand, a contribution of [2] shared a concern on imbalance of SAR effect between LTE FDD band and NR TDD band and addressing it is still one of the remaining issues [1].

This contribution shares alternative equation of (1) considering SAR aspect.
2 Discussion
With the equation of (1), a network can flexibly use the Uplink Duty cycle of LTE and NR according to the maximum output power of each of the RATs. 

For instance, if (PNR, PLTE) is (23dBm, 23dBm) and Duty threshold is 50%, the equation becomes DutyLTE*0.5 + DutyNR*0.5 ≤ 50%...(2) . A network can select any Uplink duty cycle combinations of LTE and NR such as (LTE, NR) = (50 %, 50%),  (40, 60%) and so forth as far as the (2) is satisfied.
In addition, the equation can accommodate the situation when the maximum output power of each of the RAT are both 26dBm. For instance, if (PNR, PLTE) is (26dBm, 26dBm) and Duty threshold is 50%, the equation becomes DutyLTE*1 + DutyNR*1 ≤ 50%...(3) .  A network can select any Uplink duty cycle combinations of LTE and NR such as (LTE, NR) = (25 %, 25%),  (20, 30%) and so forth as far as the (2) is satisfied.
Moreover, the equation can accommodate the situation when the maximum output power of each of the RAT is different. For instance, if (PNR, PLTE) is (24.77dBm=300mW, 23dBm=200mW) and Duty threshold is 50%, the equation becomes DutyLTE*0.75 + DutyNR*0.5 ≤ 50%...(3) .  A network can select any Uplink duty cycle combinations of LTE and NR such as (LTE, NR) = (33 %, 50%), (40, 40%) and so forth as far as the (3) is satisfied.

Observation 1: The equation (1) can accommodate LTE FDD(23dBm) + NR TDD(23dBm) as well as different maximum output power combinations such as 26dBm + 23dBm, 23dBm+26dBm etc.
The contribution of [2], however, raised an issue that the impact of each of the uplink bands on SAR is different and proposed to consider that aspect in an equation to derive available uplink duty cycles for each of the RATs as follows. The below is cited from [2]. Note that the below equation (4) reuses maxUplinkDutycycle of NR stand alone band included in the LTE FDD + NR TDD EN-DC configuration. It seems that reg
LTEDutycycle*RatioSAR+ NRDutycycle≤2*NRSAmaxUplinkDutycycle where If this relation is not met, UE will fall back to PC3… (4)

· Here LTEDutycycle and NRDutycycle are the scheduled duty cycle;
· NRSAmaxUplinkDutycycle is the maxUplinkdutycycle capability of NR TDD band with transmit power 26dBm. This capability has already been reported to the network by UE which support TDD NR SA HPUE, for UE which does not support TDD NR SA HPUE the 50% can be used instead;
2.1 Alternatives
Both equations of (1) and (4) would be able to consider the important aspects which should be considered while both are mutually exclusive relationships. Hence, the following alternatives are provided to complete the SI and move forward to the WI.

Alternative 1: 
UplinkDutyCycleLTE*( pLTE/pPowerClass, EN-DC) *Ratioeffect + UplinkDutyCycleNR*(pNR/pPowerClass, EN-DC) ≤ maxUplinkDutyCycle-EN-DC;

Alternative 2: 
UplinkDutyCycleLTE*(pLTE/pPowerClass, EN-DC) *Ratioeffect + UplinkDutyCycleNR*(pNR/pPowerClass, EN-DC) ≤ 2*maxUplinkDutyCycle;
Where;
· maxUplinkDutyCycle is defined in TS 38.306
· maxUplinkDutyCycle-EN-DC for FDD LTE + TDD NR is to be defined in TS 38.306 and that is the total maxUplinkDutyCycle of LTE FDD and NR TDD uplink. Note in LTE TDD + NR TDD, the value is only for NR TDD uplink.
· UplinkDutyCycleLTE is the percentage of LTE FDD uplink symbols transmitted in a cetain evaluation period;
· UplinkDutyCycleNR is the percentage of NR TDD uplink symbols transmitted in a cetain evaluation period;
· PPowerClass, EN-DC is defined in subclause 6.2B.1.3 for inter-band EN-DC. pPowerClass, EN-DC is the linear value of PPowerClass, EN-DC;
-
PLTE is the value given by the field p-maxEUTRA-r15 of the RRCConnectionReconfiguration-v1510 IE as defined in TS 38.331. pLTE is the linear value of PLTE;

-
PNR is the value given by the field p-NR-FR1 of the PhysicalCellGroupConfig IE as defined in TS 38.331. pNR is the linear value of PNR;
-
Ratioeffect is to be defined in TS 38.306 as coefficient taking into account electromagnetic energy absorption effect ratio of the LTE FDD band and the NR TDD band;
The difference between alternative 1 and 2 is only if maxUplinkDutyCycle for SA TDD band is reused or maxUplinkDutyCycle-EN-DC is used. It is true that if we select alternative 1, the number of signalled capability can be reduced while the duty cycle of SA TDD band may not be necessarily appropriate for the LTE FDD + NR TDD EN-DC configuration including that SA TDD band. In addition, if we select alternative 1, this can also accommodate LTE TDD + NR TDD case as well if Ratioeffect is set to 1. Hence, we propose the alternative 1.
These two alternatives, however, become meaningful only when Ratioeffect is within reasonable range. If the value in the alternative 1 is set to 20, which was mentioned by a certain company in the last RAN4#91, LTE FDD uplink is almost not allowed. Given that maxUplinkDutyCycle-EN-DC = 100% while LTE FDD(23dBm) + NR TDD(23dBm) are assumed. If NR TDD uplink duty cycle is 50% for instance, the LTE FDD uplink duty cycle is 2.5%. Even if NR TDD uplink duty cycle is 30%, still LTE FDD duty cycle is 3.5%. The impact on LTE TDD uplink duty cycle depends on the total maxuplink duty cycle. Hence, RAN4 should discuss the range of Ratioeffect together with the total maxuplinkdutycycle for EN-DC if that is introduced.
Proposal: Equation of the alternative 1 should be discussed together with the range of Ratioeffect as well as total maxuplinkdutycycle for LTE FDD+ NR TDD EN-DC.
UplinkDutyCycleLTE*( pLTE/pPowerClass, EN-DC) *Ratioeffect + UplinkDutyCycleNR*( pNR/pPowerClass, EN-DC) ≤ maxUplinkDutyCycle-EN-DC;
3 Conclusion

To accommodate both aspects raised in the WF of [1] and a contribution of [2], we propose the following equation.

Proposal: Equation of the alternative 1 should be discussed together with the range of Ratioeffect as well as total maxuplinkdutycycle for LTE FDD+ NR TDD EN-DC.

UplinkDutyCycleLTE*( pLTE/pPowerClass, EN-DC) *Ratioeffect + UplinkDutyCycleNR*( pNR/pPowerClass, EN-DC) ≤ maxUplinkDutyCycle-EN-DC;
· maxUplinkDutyCycle-EN-DC for FDD LTE + TDD NR is to be defined in TS 38.306 and that is the total maxUplinkDutyCycle of LTE FDD and NR TDD EN-DC uplink. Note in LTE TDD + NR TDD, the value is only for NR TDD uplink.
· UplinkDutyCycleLTE is the percentage of LTE FDD uplink symbols transmitted in a cetain evaluation period;
· UplinkDutyCycleNR is the percentage of NR TDD uplink symbols transmitted in a cetain evaluation period;
· PPowerClass, EN-DC is defined in subclause 6.2B.1.3 for inter-band EN-DC. pPowerClass, EN-DC is the linear value of PPowerClass, EN-DC;
-
PLTE is the value given by the field p-maxEUTRA-r15 of the RRCConnectionReconfiguration-v1510 IE as defined in TS 38.331. pLTE is the linear value of PLTE;

-
PNR is the value given by the field p-NR-FR1 of the PhysicalCellGroupConfig IE as defined in TS 38.331. pNR is the linear value of PNR;
-
Ratioeffect is to be defined in TS 38.306 as coefficient taking into account electromagnetic energy absorption effect ratio of the LTE FDD band and the NR TDD band;
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