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1 Introduction

In the last RAN4#99-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
· Dutycycle threshold calculation procedure, which is to be specified in the spec.
· Option1: DutyNR, x *( PNR,x/ P26)*SARratioNR, x + DutyNR, y *(PNR, y/ P26)* SARratioNR, y  ≤ Duty threshold 

      where, SARratioNR, x = 50%/DutycycleNR, x   ; SARratioNR, y = 50%/DutycycleNR, y
· Option2: DutyNR, x *( PNR,x/ P26) + DutyNR, y *(PNR, y/ P26) *SARratioNR ≤ Duty threshold
 
      where, SARratioNR = DutycycleNR, x /DutycycleNR, y
· Agreement: Option 1
· Dutycycle capability reporting
· Option 1: Report only one total dutycycle capability independent of power class cases
· Option 2: Report total dutycycle capabilities based on power class cases
· Agreement: Option 1
· “Blind scheme” solution can be discussed further
Based on the WF, no additional issue for dutycycle based SAR solution, thus this contribution will discuss on how to reflect the dutycycle based SAR solution into spec, and suggest to use the referred CR[2] and LS[3]as starting points to discuss on how to conclude this WI.
2 Discussion 
UE behaviour for dutycycle based SAR solution
It was agreed to report only one total dutycycle capability independent of power class cases. So the UE behaviour for NR inter-band CA and SUL configurations will follow the similar procedure from that for single carrier, or even reuse the UE behaviour for single carrier. 

Proposal 1: UE behaviour for dutycycle based SAR solution for NR inter-band CA and SUL configurations will follow the similar procedure from that for single carrier.
Configured transmitted power
The power class for SUL configuration is defined per-band, so the power class back off mechanism for SUL could reuse the configured transmitted power for single carrier with adding note to indicate the restricted condition of power back off.   

PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }

PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }

ΔPPowerClass = 3 dB when the UE is configured with SUL configurations and the requirements of default power class are applied as specified in sub-clause 6.2C.1 on the band where UE indicates power class 2 or higher;
Regarding the configured transmitted power for NR PC2 inter-band CA, the ΔPPowerClass, CA is proposed to be captured into the existing CA formula by following the similar power back off mechanism of single carrier. The modified 
PCMAX_L and PCMAX_L 
are expressed as

PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass.c/(MAX(mprc·∆mprc, a-mprc)·tC,c ·tIB,c·tRxSRS,c) , pPowerClass,c/pmprc], PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}


PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}
ΔPPowerClass, CA = 3 dB for a power class 2 capable UE when P-max of 23 dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle-interBandCA-PC2 is absent and the total scaled percentage of uplink symbols transmitted in a certain evalutation period is larger than 50% (The total scaled percentage of uplink symbols is specified in 6.2A.1.3); or when the field of UE capability maxUplinkDutyCycle-interBandCA-PC2 is not absent and the total scaled percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-interBandCA-PC2 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); otherwise ΔPPowerClass, CA = 0 dB;
Proposal 2: Power class back off mechanism for SUL could reuse the configured transmitted power for single carrier. For CA, ΔPPowerClass, CA is proposed to be captured into the existing CA formula by following the similar power back off mechanism of single carrier
Capability reporting
It is proposed to report one capability with one sequence of maxUplinkDutyCycle values to apply for CA power class 2 case a, b, c, d. and SUL power class 2, respectively.
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 3: Report one capability with one sequence of maxUplinkDutyCycle values to apply for power class 2 CA and SUL configurations respectively.
· Proposal 3a: The sequence could be defined as: maxUplinkDutyCycle - {n50, n60, n70, n80, n90, n100, full_duty}
3 Conclusion

In this contribution, we discussed how to reflect the dutycycle based SAR solution into spec. Based on the discussion, we have the following proposals and suggest to use the referred CR[2] and LS[3]as starting points to discuss on how to conclude this WI.
Proposal 1: UE behaviour for dutycycle based SAR solution for NR inter-band CA and SUL configurations will follow the similar procedure from that for single carrier.
Proposal 2: Power class back off mechanism for SUL could reuse the configured transmitted power for single carrier. For CA, ΔPPowerClass, CA is proposed to be captured into the existing CA formula by following the similar power back off mechanism of single carrier.

Proposal 3: Report one capability with one sequence of maxUplinkDutyCycle values to apply for power class 2 CA and SUL configurations respectively.

· Proposal 3a: The sequence could be defined as: maxUplinkDutyCycle - {n50, n60, n70, n80, n90, n100, full_duty}
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