3GPP TSG-RAN WG4 Meeting #100-e                        
     R4-2112998
Electronic Meeting, August 16-27, 2021
Title:
Further discussion on the dutycycle threshold calculation for HPUE with 2UL inter-band CA
Agenda item:
8.34.2
Source:
vivo
Document for:
Approval
1 Introduction
In 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 agreements for SAR schemes:

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

            where, SARratioNR, x = 50%/DutycycleNR, x   ; SARratioNR, y = 50%/DutycycleNR, y           
· Report only one total dutycycle capability independent of power class cases
In this contribution, we would like to further discuss the dutycycle threshold calculation for HPUE with 2UL inter-band CA.
2 Discussion

For NR inter-band CA with 2 bands uplink, there are 3 cases in WID[2] as shown below 
	
	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
	26dBm


For the case c, both PNR,x  and PNR,y is 26dBm on each band, the dutycycle threshold calculation (1) can be simplified as the following equation:

DutyNR, x *50%/DutycycleNR, x   + DutyNR, y *50%/DutycycleNR, y   ≤ Duty threshold

50%*( DutyNR, x /DutycycleNR, x + DutyNR, y /DutycycleNR, y )≤ Duty threshold      (2)

For the case b, PNR,x is 23 dBm and the SARration is 1 as the default value on band x[3], PNR, y  is 26dBm on band y, the dutycycle threshold calculation (1) can be simplified as the following equation:


DutyNR, x *1/ 2 + DutyNR, y *50%/DutycycleNR, y   ≤ Duty threshold   



50%*( DutyNR, x  + DutyNR, y /DutycycleNR,y )≤ Duty threshold   (3)

Considering there is no dutyclcye restriction on the single band with 23dBm, DutycycleNR,x=100% on the band x, the equation(3) can be expressed as:


50% *( DutyNR, x /DutycycleNR,x + DutyNR, y /DutycycleNR,y, )≤ Duty threshold   (4)


For the case a, both PNR,x  and PNR,y is 23 dBm and the SARration is 1 as the default value, the dutycycle threshold calculation (1) in WF can be simplified as the following equation:

DutyNR, x *1/ 2 + DutyNR, y *1/2 ≤ Duty threshold   

50% *( DutyNR, x + DutyNR, y) ≤ Duty threshold   (5)

Similarly, DutycycleNR =100% on the band x and band y, the equation (5) can be expressed as:


50% *( DutyNR, x /DutycycleNR,x + DutyNR, y /DutycycleNR,y )≤ Duty threshold    (6)

In summary, there is a uniformed and simplified equation as (6) for all the inter-band dutycycle threshold calculation.

Proposal 1: The dutycycle threshold calculation for the inter-band CA with 2 bands is simplified as: 


50% *( DutyNR, x /DutycycleNR,x + DutyNR, y /DutycycleNR,y, )≤ Duty threshold    (7)
To support more than 2 UL band CA in the future, the equation (7) can be expressed as:

1/n( DutyNR, x /DutycycleNR,x + DutyNR, y /DutycycleNR,y, )≤ Duty threshold    

Where n=2, 3…depending on the number of UL band 
       (8)
Proposal 2: To support inter-band CA with n(n>=2) UL bands, the dutycycle threshold calculation for the inter-band CA: 


1/n( DutyNR, x /DutycycleNR,x + DutyNR, y /DutycycleNR,y +… DutyNR, n /DutycycleNR,n)≤ Duty threshold    

Where n=2, 3…depending on the number of UL band
(8)
Proposal 3: Considering the UE implementation flexibility, the candidate values for total duty cycle can be listed as {n50, n60, n70, n80, n90, n100, full_duty}, 50% is proposed as default when the dutycycle signalling is absent.
As the equation (8) is only the simplified form of the dutycycle threshold calculation (1) in WF, the total duty cycle threshold is same as the agreement of WF: Report only one total dutycycle capability independent of power class cases.
Observation: the equation (8) is only the simplified form of the dutycycle threshold calculation in WF, the total duty cycle threshold is same as the agreement of WF: Report only one total dutycycle capability independent of power class cases
3
Conclusions

In this contribution, we discussed the SAR solution for the PC2 UE inter-band CA and make the following proposals. 

Proposal 1: The dutycycle threshold calculation for the inter-band CA with 2 bands is simplified as: 


50% * ( DutyNR, x /DutycycleNR,x + DutyNR, y /DutycycleNR,y, )≤ Duty threshold    (7)
Proposal 2: To support inter-band CA with n(n>=2) UL bands, the dutycycle threshold calculation for the inter-band CA: 


1/n( DutyNR, x /DutycycleNR,x + DutyNR, y /DutycycleNR,y+… DutyNR, n /DutycycleNR,n )≤ Duty threshold    

Where n=2, 3…depending on the number of UL band
(8)
Proposal 3: Considering the UE implementation flexibility, the candidate values for total duty cycle can be listed as {n50, n60, n70, n80, n90, n100, full_duty}, 50% is proposed as default when the dutycycle signalling is absent.

Observation: The equation (8) is only the simplified form of the dutycycle threshold calculation in WF, the total duty cycle threshold is same as the agreement of WF: Report only one total dutycycle capability independent of power class cases
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