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Background
This contribution provides TP for TR 37.815 based on the method proposed in [1] described as option 5 in [2].
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Text Proposal

<Start TP for TR >
6.2
Case1 of power class 2

6.2.x
Option 5
To address an issue that the impact of each of the uplink bands on SAR is different, option 5 is proposed to consider that aspect in an equation to derive SAR ration effect for each of the RATs as follows:
UplinkDutyCycleLTE*( pLTE/pPowerClass, EN-DC) *Ratioeffect + UplinkDutyCycleNR*(pNR/pPowerClass, EN-DC) ≤ maxUplinkDutyCycle-EN-DC;

Where;
· 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 above equations of would be able to consider the important aspects which should be considered while both are mutually exclusive relationships.
From the performance aspect, it is better to introduce Ratioeffect in the equation to utilize the UE’s ability. For example, it is assumed that a UE has imbalance of SAR effect such as Ratioeffect =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 Ratioeffect factor in the equation, UE is forced to report lower EN-DC total duty cycle than what it really has. That is, assuming one of boundary condition is such that DutyLTE=100% for LTE alone transmission and DutyNR=50% for NR alone transmission, and if we does not introduce Ratioeffect, 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.
On the other hands, the option 5 becomes meaningful only when Ratioeffect is within reasonable range. If the value in the equation is set to 20, which was mentioned by a certain company, 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, the range of Ratioeffect together with the total maxuplinkdutycycle for EN-DC if that is introduced should be discussed.
6.3
Case2 of power class 2

6.3.x
Option 5
The equation is same as that described in section 6.3.x while PLTE and PNR is set according to Case2 in Table 4.2-1.
<End of TP>
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