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1 Introduction

In RAN#89e meeting, the WI [1] on SAR schemes on power class 2 UE for NR inter-band CA and SUL configurations with 2 bands UL was agreed. The most controversial issue for this topic comes from how to apply and report the dutycycle capability for dutycycle based approach which has been discussed for several meetings. In the last meeting, in order to make the progress and move forward, the option 1 that reporting the total duty cycle capability per band combination with SARratio factor consideration was accepted by compromise, which can be found in the following agreed WF[2].
	· Duty Cycle based solutions
Option 1: Report the total duty cycle capability per band combination with SARratio factor consideration and not need to report SARratio
How to define the SARratio will be further discussed
· “Blind scheme” solution can be discussed further


However, there are still some open issues need to be addressed regarding option 1. This contribution gives further discussion.

2 Discussion
As mentioned in [3], the pros of the option 1 is that the signaling is simple and no need to determine the reference band as option 2 does. However, the cons is that we need to further study on how to consider the unequal SAR effects between the different bands due to different antenna locations, different antenna radiation pattern etc. for different bands. In the last meeting, it seems it was already agreed to consider the SARratio factor but not need to report the SARratio factor for the sake of signalling simplification. Actually above agreements based on the proposed approach in [4], which is reproduced as below:
DutyNR, x *( PNR,x/ P26)*SARratioNR, x + DutyNR, y *(PNR, y/ P26)* SARratioNR, y  ≤ Duty threshold
…(1)

SARratioNR, x = 50%/DutycycleNR, x 

SARratioNR, y = 50%/DutycycleNR, y   (2)
Through above equation, both BS and UE can check whether current setting on dutycycle can meet the overall maximum uplink duty cycle capability. However, in order to guarantee the approach can work, at least the following three issues should be addressed.

1. The power configuration of each band should be known for BS

From the WI, it can be seen there are 4 cases on power configuration for PC2 inter-band UL CA as illustrated in table 1. Thus some clarification should be needed on how to let the BS know which configuration is supported by the UE under PC2 UL CA case, For instance, whether it depends on explicit reporting or some implicitly method by dutycycle signalling sequence like mentioned in [4]? We support the latter, since the method has been used in NSA inter-band high power cases. The details on the mapping of power class configuration and dutycycle signalling sequence can be shown in table 2.
Table 1: The power configurations for PC2 inter-band UL CA
	
	UE power class
	NR Carrier x power class
	NR Carrier y power class

	Case a
	26dBm
	23dBm
	23dBm

	Case b
	26dBm
	23dBm
	26dBm

	Case c
	26dBm
	26dBm
	23dBm

	Case d
	26dBm
	26dBm
	26dBm


Table 2: the mapping of UE power configuration 
	
	UE maxUplinkDutyCycle signalling

	Case a
	maxUplinkDutyCycle1

	Case b
	maxUplinkDutyCycle2

	Case c
	maxUplinkDutyCycle3

	Case d
	maxUplinkDutyCycle4


2.  The equation on how to derive SARratio factor should be known for both BS and UE
In order to guarantee BS and UE could use the exactly equation, the SARratio factor should be known for both BS and UE. If the SARratio factor is not reported to BS, the equation on how to derive SARratio factor should be specified in the spec.
3. Fall back behaviour
The fall back behaviour is used when the inter-band UL scheduling exceeds the UE overall maximum duty cycle capability by checking the equation (1). In order to be consistent with other PC2 cases, it is proposed the traditional approach that fall back to PC3 shall be applied.
Proposal 1: it is proposed the mapping of power class configuration and dutycycle signalling sequence shown in table 2 shall be specified for high power UE inter-band UL CA and SUL
Proposal 2: how to derive SARratio factor should be specified in the spec.
Proposal 3: when the inter-band UL scheduling exceeds the UE overall maximum duty cycle capability by checking the equation (1), the traditional approach that fall back to PC3 shall be applied.

1 Conclusion

In this paper, we give the further analysis based on the WF in the last meeting and make the following observations and proposals:
Proposal 1: it is proposed the mapping of power class configuration and dutycycle signalling sequence shown in table 2 shall be specified for high power UE inter-band UL CA and SUL
Proposal 2: how to derive SARratio factor should be specified in the spec.
Proposal 3: when the inter-band UL scheduling exceeds the UE overall maximum duty cycle capability by checking the equation (1), the traditional approach that fall back to PC3 shall be applied.
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