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1 Introduction
A WF [1] on HPUE for UL CA and EN-DC for UE RF enhancements for NR FR1/FR2 and EN-DC, phase 4 is approved in the last RAN4 meeting. For the SAR solution, the following Way forward is approved:

SAR solution

Way forward: 

FFS on following options SAR solution with consideration the P-MPR is applicable.

-
Option 1: Duty-cycle solution is not considered for any HPUE scenarios in this WI

-  Option 2：Duty-cycle solution is considered for all HPUE scenarios in this WI

-  Option 3：Duty-cycle solution is considered for all HPUE scenarios in this WI except for “increasing UE transmission power limit”
-
Option 4: Duty-cycle solution is considered for limited scenarios, further study which scenarios to consider
 In this contribution, we would like to discuss the SAR solution of HPUE. 
2 Discussion

There are two solutions: P-MPR and duty cycle solution for HPUE SAR issue. P-MPR is always available and the timing and the amount of power reduction all reply on UE implementation. For duty cycle solution, it is defined as “mandatory” in some scenarios (such as intra-band CA) and as optional in some scenarios (such as inter-band CA) which would require certain capabilities. For intra-band CA PC2 UE, there is always default duty cycle limits if the capability is absent. But for inter-band CA PC2 UE, no such default duty cycle limits, and if capability is absent, there is no default duty cycle limits. If the duty cycle solutions are not considered in this WI, it may cause NBC issue. In our understanding, the duty cycle solution and increasing UE power limit are mutual excluded [2].
Proposal 1: The duty cycle based SAR solution need to be considered.
Considering the scope of this WI, the duty solution for the following HPUE scenarios [3] needs to be done. 

	
	
	PC2
	PC1.5

	Intra-band CA
	contiguous
	
	SAR solution is required

	
	non-contiguous
	
	

	Inter-band CA
	2Tx
	
	SAR solution is required

	
	3Tx
	
	

	Inter-band EN-DC
	FDD + FDD
	SAR solution is required
	

	
	TDD + TDD
	
	SAR solution is required


The blank part of the table except FDD+FDD(PC1.5) means the duty cycle solutions for these scenarios are already done. 
PC1.5 of intra-band CA

Considering the duty cycle solution for PC2 of intra-band CA is mandatory and the duty cycle restriction is default, when maxUplinkDutyCycle-PC2-FR1 is absent, the default threshold is 50%. If the duty cycle exceeds the threshold, the power reduction is expected. 

Solution for PC1.5 of intra-band CA is extend for the similar way and compatible with PC2, the default threshold is 25% when maxUplinkDutyCycle-PC2-FR1 is absent, if 05* maxUplinkDutyCycle-PC2-FR1 is exceeded, power reduction is expected. 
Proposal 2: For PC1.5 of intra-band CA, define the duty cycle based SAR solution based on PC2 intra-band CA and PC1.5 single carrier schemes.
PC1.5 of inter-band CA
The duty cycle solution for PC2 of inter-band CA is optional and also specified for 3Tx. When maxUplinkDutyCycle-interBandCA-PC2 is absent, there is no default threshold. The duty cycle solution is only applied when maxUplinkDutyCycle-interBandCA-PC2 is reported. If the capacity maxUplinkDutyCycle-interBandCA-PC2 is reported the duty cycle exceeds it, the power reduction is expected. Solution for PC1.5 of inter-band CA is proposed to follow the similar way and compatible with PC2. There is no default threshold when maxUplinkDutyCycle-interBandCA-PC2 is absent, if maxUplinkDutyCycle-PC2-FR1is reported and 05* maxUplinkDutyCycle-PC2-FR1 is exceeded, power reduction is expected. 

Proposal 3: For PC1.5 of inter-band CA, define the duty cycle based SAR scheme based on the scheme for Rel-18 PC1.5 inter-band CA+MIMO (3Tx). 
Inter-band EN-DC(FDD+FDD) PC2 
As inter-band EN-DC(FDD+TDD) PC2 is already specified [4], the scenario is FDD on LTE and TDD on NR.  On LTE side, there are two threshold 40% and 70% is hardcoded. On NR side, UE will report two thresholds: maxUplinkDutyCycle-FDD-TDD-EN-DC1 and maxUplinkDutyCycle-FDD-TDD-EN-DC2. These two capabilities could be easily reused for FDD+FDD with editorial changes.

Proposal 4:  For Inter-band EN-DC(FDD+FDD) PC2, the duty cycle based SAR scheme of inter-band EN-DC(FDD+TDD) PC2 could be reused with editorial changes. 
Inter-band EN-DC(TDD+TDD) PC1.5
The duty cycle solution for Inter-band EN-DC(TDD+TDD) PC2 is mandatory and the duty cycle restriction is default, when maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16 is absent, the default threshold is 30%. If the duty cycle exceeds the threshold, the power reduction is expected. 

Solution for Inter-band EN-DC(TDD+TDD) PC1.5 need to be discussed. One tentative solution could be extended for the similar way and compatible with PC2, the default threshold is 15% when maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16 is absent, if 0.5 maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16 is exceeded, power reduction is expected. 

Proposal 5: For Inter-band EN-DC(TDD+TDD) PC1.5, the duty cycle based SAR scheme is FFS.
3
Conclusions

In this contribution, we discussed the SAR solution of HPUE and made the following proposals. 

Proposal 1: The duty cycle based SAR solution need to be considered.
Proposal 2: For PC1.5 of intra-band CA, define the duty cycle based SAR solution based on PC2 intra-band CA and PC1.5 single carrier schemes.
Proposal 3: For PC1.5 of inter-band CA, define the duty cycle based SAR scheme based on the scheme for Rel-18 PC1.5 inter-band CA+MIMO (3Tx). 
Proposal 4:  For Inter-band EN-DC(FDD+FDD) PC2, the duty cycle based SAR scheme of inter-band EN-DC(FDD+TDD) PC2 could be reused with editorial changes. 

Proposal 5: For Inter-band EN-DC(TDD+TDD) PC1.5, the duty cycle based SAR scheme is FFS.
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