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1 Introduction
In the last RAN4 meeting, a way forward on PC2 FDD-TDD EN-DC HPUE was approved with the following agreement [1]:
	· Two fixed LTE reference configurations of the PC2 FDD-TDD EN-DC, DutyLTE1=70% , DutyLTE2=40% were agreed
· The following capability set was agreed, corresponding to DutyLTE1 and DutyLTE2.
·  maxNRDuty1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% , Full_duty_supported}
·  maxNRDuty2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% }
· Full_duty_supported: no restriction on uplink scheduling for both LTE and NR bands for applicability of PC2 inter-band EN-DC (FDD+TDD) requirements, i.e. SAR compliance will be fulfilled by UE based mechanisms e.g. P-MPR etc. If UE indicate maxNRDuty1= Full_duty_supported, maxNRDuty2 signaling will be overridden i.e. UE will follow  Full_duty_supported capability.
· Following issues shall be further discussed in the next meeting:
· Choosing “default value” or “blind scheme” when capability parameters are absent
· Option1: Using default value of maxNRDuty for two cases of LTE and NR power combination
· Option2: Following blind scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG
· Choosing “PC fallback” or “blind scheme” when the UL EN-DC scheduling exceeds the UE capability
· Option1: UE should fallback to PC3
· Option2: Blind scheme should be followed



Meanwhile the open issues were raised and this contribution will further discuss the remaining issues for PC2 FDD-TDD EN-DC HPUE and make the proposals.
2 Discussion
In the way forward, the first open issue shall be further discussed as follows:
· Choosing “default value” or “blind scheme” when capability parameters are absent
· Option1: Using default value of maxNRDuty for two cases of LTE and NR power combination
· Option2: Following blind scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG
For option 1:  
Review the PC2 NR SA HPUE, UE capability maxUplinkDutyCycle is introduced to meet SAR regulation requirement. The default value of capability maxUplinkDutyCycle is defined as 50%. when the UE capability maxUplinkDutyCycle is not provided and the percentage of uplink symbols transmitted in a certain evaluation period is larger than default value or when the UE capability maxUplinkDutyCycle is provided and the percentage of uplink symbols transmitted in a certain evaluation period is larger than is larger than this signalling PC2 UE will fall back from PC2 to PC3. 
Meanwhile review the PC2 TDD-TDD EN-DC HPUE, also to meet the SAR requirement, it is agreed to introduce the UE capability maxUplinkDutyCycle-EN-DC which indicates the NR max uplink dutycycle according to TDD LTE UL/DL configuration. When the UE capability is not provided, the default values of maxUplinkDutyCycle-EN-DC is defined as 30%.
Regarding PC2 FDD-TDD EN-DC HPUE, the UE capability set {maxNRDuty1, maxNRDuty2} is agreed to be introduced corresponding to two fixed LTE reference configurations DutyLTE1 and DutyLTE2. And also the outcome of SI were excerpted from 6.2 and 6.3 of TR37.815 [5] as follows
	For case 1, the LTE reference configuration can be DutyLTE=70%. The default value of NR UL duty capability can be 30% i.e. "DutyLTE=70% and PLTE=23dBm", corresponding to default DutyNR=30%, PNR=23dBm.
…
For case 2, the LTE reference configuration can be DutyLTE=40%. The default value of NR UL duty capability can be 30% i.e. "DutyLTE=40% and PLTE=23dBm", corresponding to default DutyNR=30%, PNR=26dBm.


Based on above logic, when UE capability set is not provided, suggestion the UE behaviour among NR SA, TDD-TDD ENDC and FDD-TDD ENDC should be consistent as much as possible in case using default value of maxNRDuty set for two cases of FDD LTE and NR band combination.
For option 2: 
During the study item phase, RAN4 identified that network-configuration-based scheme in which the HPUE set its total EN-DC power based on higher-layer signalling could also provide the alternative methodology for PC2 FDD-TDD EN-DC HPUE SAR requirement compliance without explicit 3GPP specification impact and without need for signalling and cell-group coordination. 
During the last meeting, the blind scheme was proposed and the specific configured power decision tree was excerpted from contribution [4] as follows: 
	[image: ]


Figure 1 copied from paper [4]: Power class and configured power decision tree
The scheme is specified as reducing UE LTE FDD power by configuring a total EN-DC power greater than 23dBm using the common UL-DL patterns on the TDD CG when LTE FDD power less than 23dBm. This blind scheme is also applicable to specify the UE behaviour for SAR requirement compliance when the maxNRDuty set is not signalled.
However in the scheme reducing the UE LTE FDD power by configuring its power less than 23dBm would most possibly result in LTE UL coverage performance degradation, i.e., not improvement, even though without need for signalling and cell-group coordination.
Comparing option 1 with option 2, option 1 is more suitable according to above analysis.
Proposal 1: Option 1 scheme (Using default value of maxNRDuty for two cases of LTE and NR power combination) is more suitable by comparison when capability parameters are not signalled.

In the way forward, the second issue shall be further discussed as follows:
· Choosing “PC fallback” or “blind scheme” when the UL EN-DC scheduling exceeds the UE capability
· Option1: UE should fallback to PC3
· Option2: Blind scheme should be followed
When the UE capability parameters is provided and exceeded by UL EN-DC scheduling, for option 1, i.e., UE should fallback to PC3, UE behavior as similar with NR SA and TDD-TDD ENDC and therefore the uniform fallback principles are applicable among three above HPUEs.
For option 2, i.e., Blind scheme should be followed, network would set LTE power to a lower value and UE transmit with configured power according to the modified EN-DC total power. Considering the UL coverage weakness consequently so we prefer to fallback to PC3 rather than follow blind scheme. 
Proposal 2: When the UL EN-DC scheduling exceeds the UE capability, option 1 scheme (UE should fallback to PC3) is appropriate than blind scheme.

Actually the above two open issues are related to UE behavior for SAR compliance. In summary if the capability maxNRDuty set is not reported, UE should use default value method for two cases of FDD LTE and NR band combination. If UE the capability maxNRDuty set is reported and exceeded by UL EN-DC scheduling, UE should fallback to PC3.

3 Conclusions
In this contribution we make the following proposals: 
Proposal 1: Option 1 scheme (Using default value of maxNRDuty for two cases of LTE and NR power combination) is more suitable by comparison when capability parameters are not signalled.
Proposal 2: When the UL EN-DC scheduling exceeds the UE capability, option 1 scheme (UE should fallback to PC3) is appropriate than blind scheme.
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