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1 Introduction

In the last RAN4#96e 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
· Option 1: Report one total UL duty cycle capability 
· Option 2: Report the duty cycle capabilities per band
· UE implementation based solution, i.e. P-MPR
· Other options are not precluded and will be continually discussed in next meeting
This contribution will continually provide analysis on SAR schemes for UE power class 2 SUL configurations.
2 Discussion 
Because the SUL carrier will not transmit simultaneous with NUL (TDD) carrier, there is no SAR issue for the power class of 23dBm+23dBm. Thus, the power configuration of the scope in the WID [2] includes one case of 23dBm+26dBm as shown below:

a. For SUL configurations with power class 2 on NUL (normal UL, TDD) and power class 3 on SUL, specify the scheme, which is not based on UE implementation only, to comply with SAR limits 
i. The power class under consideration is shown below
	UE power class on SUL band
	UE power class on NR TDD band

	23dBm
	26dBm


ii. Design the UE capability report signalling

iii. The scheme has to meet SAR limits, e.g., duty cycle, in the section of the requirement for the configured transmit power for SUL (The scheme is expected to be general for all the SUL configurations).

SAR scheme for PC2 NR SUL configurations
The detailed SAR scheme for PC2 NR SUL configurations is illustrated as following which is quite similar to the solutions for PC2 NR inter-band CA proposed in last meeting [3].
The equation (1) is applied between the NR Band x UL duty cycle, Band y UL duty cycle and the overall duty threshold.

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

PNR, x, PNR, y, P26 represent the maximum linear power (mW) of NR Band x, NR Band y, and CA power class 2 respectively; DutyNR, x, DutyNR, y represent the maximum uplink percentage of NR Band x, NR Band y respectively. Duty threshold represents the maximum UL duty cycle that can maintain the PC2 for NR SUL configurations. 
Considering the case for power configurations for NR PC2 SUL configurations, the equation (1) could be further derived as

Case (23dBm+26dBm):  0.5*DutyNR, x + DutyNR, y ≤ Duty threshold

… (a)
It worth to note by now the NR band for PC2 SUL configurations was refrain in a single carrier. The total maximum power cannot exceed 26dBm, since the NR SUL configurations is proposed to report the PC2 capability per band-combination. The DutyNR is determined by scheduling. 
Proposal 1: Report one total UL duty cycle capability for PC2 NR SUL configurations.

Capability reporting for SAR scheme

The main idea of Duty threshold equation in (1) is to scale the duty for both PC3 band and PC2 band to be a total duty for PC2. So by following the similar signalling design as in EN-DC, we propose to signalling maxUplinkDutyCycle-SULcombination-PC2 as the sequence as shown in the table 1.
The candidate values for dutycycle can be listed as {n50, n60, n70, n80, n90, n100}. Regarding which case to support as default, when the dutycycle signalling is absent, we propose to choose the Case (23dBm+26dBm) with n50 dutycycle as default. 
Table 1: UE maxUplinkDutyCycle-SULcombination-PC2 signalling

	
	UE maxUplinkDutyCycle signalling
	values
	if signalling absent
	Release independent from

	Case (23dBm+26dBm)
	UE maxUplinkDutyCycle1
	{n50, n60, n70, n80, n90, n100}
	choose n50 dutycycle as default
	Rel-15


Proposal 2: Report the maxUplinkDutyCycle-SULcombination-PC2 for power class 2 NR SUL configurations.

Proposal 2a: Choose the value of n50 dutycycle as default when signalling is absent.

Release independence
With considering the UE behaviour for the case signalling absent, we would like to propose the PC2 SUL configurationgs shall be release independent from Rel-15 as same as for PC3 SUL. Because some of NR TDD single carrier, e.g. Band n78, support PC2 in rel-15. CA, especially for FDD+TDD SUL configurations is composed of PC3 FDD band and PC2 TDD band. Thus, to support PC2 for SUL configurations from Rel-15 is straight forward from technical point. But it will be very benefit for the network coverage and throughput enhancement if the Rel-15 UE can transmit in high power for SUL configurations.   
Proposal 3: It is proposed to be release independent from Rel-15 for PC2 NR SUL configurations
3 Conclusion

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

Proposal 1: Report one total UL duty cycle capability for PC2 NR SUL configurations.
Proposal 2: Report the maxUplinkDutyCycle-SULcombination-PC2 for power class 2 NR SUL configurations.

· Proposal 2a: Choose the value of n50 dutycycle as default when signalling is absent.
Proposal 3: It is proposed to be release independent from Rel-15 for PC2 NR SUL configurations
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