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1	Introduction
In last meeting, the SAR solution for NR PC2 inter-band CA have been discussed in [1][2][3], in which different views have been shown. In the end, a WF[4] was agreed to capture some different options to solve the SAR, which is listed below.
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
Also, some issues were identified for further discussed.
· Whether and how to distinguish the power class 2 scenarios (23+23, 23+26, etc….)
· Whether and how to decide the reference carrier configurations for Duty cycle based solution option 2
· Whether and how to handle the uncertain interpretation for duty cycle capability in both power and time domain for Duty cycle based solution (see R4-2010349)
· E.g. Is UE duty cycle capability applicable only for UE working in maximum power or maximum duty cycle, or other none maximum cases? If applicable for all the cases, then how to measure and evaluate the actual duty and power? 
· Release independency issue needs to be decided in next meeting
It should be noted that the above options apply to both PC2 inter-band UL CA and PC2 SUL combination. In this contribution, we give some further discussion on the applicable schemes to compliance to SAR issue for PC2 NR inter-band CA.
2	Discussion
2.1  SAR discussion
Usually, there are two effective approaches to help high power UE to compliance to the SAR limits, i.e. reduce the Tx power and reduce the Tx transmission time. In 3GPP specification, the former one is known as UE-based approach, i.e. P-MPR manner, and the latter one is known as network-based approach, i.e. duty cycle, which is the PC2 UE is assumed to be capable of maintaining the PC2 power if the network setting or scheduling does not exceed the maxUplinkDutyCycle.
Actually in RAN4, the SAR solutions for PC2 related topics such as  PC2 TDD single carrier, PC2 intra-band/inter-band ENDC have been discussed for a long time. In these PC2 related topics, the duty cycle solution are introduced as one enhanced SAR solution on top of the based P-MPR scheme. So for PC2 inter-band NR CA, as it is already stated in the WF, the P-MPR can be used as the based solution to ensure compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
Besides the P-MPR based solution, for the duty cycle reporting for the PC2 inter-band NR CA SAR solution, a feasible way is to refer to the similar approach of PC2 inter-band ENDC. For PC2 FDD-TDD ENDC, total duty cycle capability(i.e. maxUplinkDutyCycle-EN-DC_FDDTDD_1 and maxUplinkDutyCycle-EN-DC_FDDTDD_2) are reported based on two E-UTRA FDD duty cycles, and for PC2 TDD-TDD ENDC, also total duty cycle capability(i.e. maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16) is reported based on E-UTRA TDD duty cycle which can be easily calculated for a certain UL/DL configuration. It can be seen that the common point is that only total duty cycle capability is reported on top of the known E-UTRA duty cycle, i.e. total duty cycle capability+ E-UTRA(i.e. MCG) duty cycle. With the known E-UTRA duty cycle, the NR band capability/duty cycle can be derived from total duty cycle capability. In the other word, the capability/duty cycle for each band are known.
Therefore, for PC2 inter-band NR CA, in order to adopt the similar approach of PC2 inter-band ENDC as much as possible, reporting total duty cycle capability is needed. However, unlike E-UTRA band, NR TDD frame structures are different with LTE TDD, where flexible slot ‘X’ is introduced for NR TDD, and ‘X’ can be configured as ‘D’ or ‘U’, which means there are more than 7 UL/DL configurations for NR TDD band. So we think reporting the capability/duty cycle for one of NR band is also needed so as to know the capability/duty cycle of each band. By using the similar approach of inter-band ENDC, reporting duty cycle of NR band which is used to Pcell is feasible. How to select a NR band for Pcell may depends on the implementation, and also the RAN1/2 can differentiate PCell and SCell for inter-band NR CA for example by using the CarrierAggregationVariant defined in TS38.306. Therefore, it is proposed to report both total duty cycle capability and duty cycle of PCell NR band.
Proposal 1. For duty cycle based solutions, report both total duty cycle capability and duty cycle of PCell.
Like inter-band ENDC, a similar equation for the overall duty cycle threshold(i.e. total duty cycle) for PC2 TDD-TDD/FDD-TDD inter-band CA is:
Dutynx *( Pnx/ P26) + Dutyny *(Pny/ P26)  ≤ Duty threshold
Pnx, Pny, P26 represent the maximum linear power (mW) of NR TDD or FDD nX, NR TDD nY, and NR CA power class 2 respectively; Dutynx, Dutyny represent the maximum uplink percentage of NR TDD nX, NR TDD nY respectively. Duty threshold represents the maximum UL duty cycle that can maintain the PC2 power class for TDD+TDD inter-band CA PC2.
With the power configurations in the WID, then we can differentiate difference cases by using the following equations. 
case a: 0.5*Dutynx  + 0.5*Dutyny  ≤ Duty threshold
case b: 0.5*Dutynx  + Dutyny  ≤ Duty threshold
case c: Dutynx  + 0.5*Dutyny  ≤ Duty threshold
case d: Dutynx  + Dutyny  ≤ Duty threshold
Dutynx, Dutyny for the two NR bands constitute of inter-band NR CA which are determined by scheduling. For all the cases, the duty threshold could be the same and fix value to reduce the scheduling complexity. 
In addition, some new signalings in RAN2 are foreseen to be expected to support PC2 inter-band FDD-TDD/TDD-TDD CA, which depends on the outcomes of the duty cycle based solutions.  
2.2  Release independence 
As discussed in the above, although the P-MPR solution can be used as the based solution, some new signaling in RAN2 will be foreseen to be expected to support PC2 inter-band FDD-TDD/TDD-TDD CA for duty cycle based solutions. Considering the SAR solution discussion will go on for several meetings, and it seems it is too late to introduce new signaling in RAN2 in Rel-15 due to the influence on the Rel-15 ASN.1. Therefore, it is proposed that the release independence for PC2 inter-band NR CA is from Rel-16. 
Proposal 2. The release independence for PC2 inter-band NR CA is from Rel-16 .

3	Conclusion
In this paper,  we give some further discussion on the applicable schemes to compliance to SAR issue for PC2 inter-band FDD-TDD and TDD-TDD CA. In light of the outcomes of the corresponding PC2 ENDC, the conclusions are summarized as follow:
Proposal 1. For duty cycle based solutions, report both total duty cycle capability and duty cycle of PCell.
Proposal 2. The release independence for PC2 inter-band NR CA is from Rel-16 .
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