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1 Introduction

In the last RAN4#98bis-e meeting, the SAR schemes for UE power class 2 NR inter-band CA and SUL configurations were discussed and a WF [1] was approved with the following candidate options for SAR schemes:

· Duty Cycle based solutions
· Report the total duty cycle capability per band combination with SARratio factor consideration and not need to report SARratio
· The Dutycycle threshold calculation procedure is based on formula (1), which is to be specified in the spec.
DutyNR, x *( PNR,x/ P26)*SARratioNR, x + DutyNR, y *(PNR, y/ P26)* [SARratioNR, y ] ≤ Duty threshold (1)

· How to define the SARratio will be further discussed, considering but not limit to the following options
· Option 1: The SARratio calculation formula (2) could be a reference

[Formula (2): SARratioNR, x = 50%/DutycycleNR, x   ; SARratioNR, y = 50%/DutycycleNR, y]

· Option 2: Depend on UE implementation

· “Blind scheme” solution can be discussed further
This contribution is a resubmitted contribution from last meeting and will continually provide analysis on SAR schemes for UE power class 2 SUL configurations.
2 Discussion 
SAR scheme for PC2 NR SUL configurations
The improved option 1 for SAR solution is proposed in [2] as shown in the following table.

	Improved option 1 for SAR solution

	DutyNR, x *( PNR,x/ P26)*SARratioNR, x + DutyNR, y *(PNR, y/ P26)* SARratioNR, y  ≤ Duty threshold
…(1)

Which, the DutyNR, x and DutyNR, y are actual dutycycles for Band x and Band y that are scheduled by the network, Duty threshold is the total duty cycle capability that are reported to the network. PNR,x and PNR, y are the power class that are reported to the network by single Band x and Band y respectively.

For SARratio, it could be calculated based on the dutycycle capability reported by single band, since the SAR effects will keep same for the same frequency point no matter in single band or SUL combination. The SARratio formula can be expressed as

SARratioNR, x = 50%/DutycycleNR, x 

SARratioNR, y = 50%/DutycycleNR, y    …(2)
Where, the DutycycleNR, x and DutycycleNR, y are the dutycycle capabilities reported by single Band x and Band Y respecitively. The SARratio reflects the SAR effect capability inherited from the corresponding single band. Considering some of bands don’t support PC2 and the single band Dutycycle capability is optional (maybe absent), the SARratio will be set equal to 1 as the default value. 


Based on the interpretation for equation (1) and (2), it could be observed that with the dutycycle restriction by equation (1) and (2), reporting one total duty cycle capability per band combination could well resolve the SAR issue. Thus, it is suggested to capture the dutycycle restriction for equation (1) and (2) into RAN4 spec when specify the SAR solution.
Capability reporting for SAR scheme

Regarding the capability reporting, in last RAN4 meeting, we propose to signalling maxUplinkDutyCycle -PC2 base on the comprising of power class cases for each band. While, since the equation (1) and (2) have involved the power class information, there will be no need to report the duty cycle capability per power class 2 case. Thus, it is proposed to report one capability with one sequence of maxUplinkDutyCycle values to apply for power class 2 case a, b for SUL configurations.
The candidate values for dutycycle can be listed as {n50, n60, n70, n80, n90, n100, full_duty}. Regarding which case to support as default when the dutycycle signalling is absent, we propose to choose n50 dutycycle as default. Another value of full_duty is added into the candidate values to leave UE more flexibility to meet the SAR requirements by implementation.  

Proposal 1: Report one capability with one sequence of maxUplinkDutyCycle values to apply for power class 2 case a, b for SUL configurations. 
· Proposal 1a: The sequence could be defined as: maxUplinkDutyCycle - {n50, n60, n70, n80, n90, n100, full_duty}
3 Conclusion

In this contribution, we discussed the SAR scheme for PC2 NR SUL configurations and have the following proposals

Proposal 1: Report one capability with one sequence of maxUplinkDutyCycle values to apply for power class 2 case a, b for SUL configurations. 

· Proposal 1a: The sequence could be defined as: maxUplinkDutyCycle - {n50, n60, n70, n80, n90, n100, full_duty}
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