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1. [bookmark: OLE_LINK117][bookmark: OLE_LINK118]Introduction
In the last RAN4 #90 meeting, some initial aspects and solutions on high power UE (power class 2) for EN-DC (1 LTE FDD band + 1 NR TDD band) were discussed [2-10]. In the approved way forward [1], companies are encouraged to further study the following solutions to meet the overall uplink duty cycle for the PC2 FDD-TDD HPUE and to check if they are applicable in the SAR requirement.
· [bookmark: _Hlk4750008]Option 1: Reduce Tx time for LTE FDD UL
· Restrict LTE FDD UL transmission by TDM patterns can be considered as the starting point for option 1
· Option 2: Reduce Tx power for LTE FDD UL
· Other options are not precluded
[bookmark: _Hlk4749513]In this contribution, we discuss the initial comparison of two option solutions to avoid HPUE exceeding SAR requirement.
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Option 2: Reduce Tx power for LTE FDD UL
The following formula can be used to calculate the Tx power for LTE FDD UL basing on that the averaged maximum total power within 10ms window should be less than or equal to 23dBm.
· TxPowerLTE*DutyCycleLTE + TxPowerNR*DutyCycleNR <= 23
Assuming the DutyCycleNR = 50%, there is 3 dB power reduction for LTE FDD uplink in case 1 and 19dB power reduction in case2 compared to the 23dBm output power respectively. It is likely to have a negative impact on EN-DC UL coverage due to LTE FDD connect premature failing. Obviously, it’s contrary to the purpose of introducing HPUE for EN-DC.
Option 1: Reduce Tx time for LTE FDD UL
Compare to option2, option1 can increase Tx power for both LTE FDD and NR to enhance the EN-DC UL coverage.
In fact, mechanism of reducing Tx time is already applied in LTE TDD band B41 and NR TDD band n41, n77, n78 and n79 in the existing LTE and NR specifications, which means that it is an available solution can be applicable for meeting the SAR requirement in RAN4. The example is provided below. The limitation is highlighted by yellow.
---------- High power UE for TDD band with limitation on maxUplinkDutyCycle in 38.101-1---------
[bookmark: _Hlk494452010]If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.4;
-	else ifthe IE P-Max as defined in TS 38.331 [7] is not provided or set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to maxUplinkDutyCycle as defined in TS 38.331; or
-	if the IE P-Max as defined in TS 38.331 [7] is not provided or set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to 50% when maxUplinkDutyCycle is absent. (The exact evaluation period is no less than one radio frame):
-	shall apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 6.2.4;
---------- High power UE for TDD band with limitation on the uplink/downlink configuration in 36.101---------
For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in TS 36.331 [7] of 23 dBm or lower is indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply.
For each supported frequency band other than Band 41, the UE shall:
-	if the UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the band is a TDD band whose frame configuration is 0 or 6; or
-	if the IE P-Max as defined in TS 36.331 [7] is not provided; or
-	if the IE P-Max as defined in TS 36.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	meet all requirements for the default power class of the operating band in which the UE is operating and set its configured transmitted power as specified in sub-clause 6.2.5;
-	else (i.e the IE P-Max as defined in TS 36.331 [7] is provided and set to the higher value than the maximum output power of the default power class):
-	meet all requirements for the supported power class and set its configured transmitted power class as specified in sub-clause 6.2.5;
We should focus on study how to reuse the maxUplinkDutyCycle or the TDM pattern in LTE FDD UL.
Proposal :  It is proposed to focus on option1 solution and further study how to reuse the maxUplinkDutyCycle or the TDM pattern in LTE FDD UL to avoid HPUE exceeding SAR regulation requirements
3. [bookmark: _Toc344119484]Conclusion
In this contribution we discuss the initial comparison of two option solutions to avoid HPUE exceeding SAR requirement and propose to focus on option1 solution and further study how to reuse the maxUplinkDutyCycle or the TDM pattern in LTE FDD UL to avoid HPUE exceeding SAR regulation requirements.
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