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1 Introduction

In RAN#89e meeting, the WI on power class 2 UE for NR inter-band CA and SUL configurations with 2 bands UL was agreed to be split into two separated WIDs, where the SAR WI [1] will be the revision of previous WI RP-201337 and capture SAR schemes for CA and SUL, the basket WI [2] will be a new WI and capture band-combination specific requirements for CA shifted or new proposed. This contribution will provide analysis on SAR issues for the SAR WI [1] based on the agreed WF [3] in the last RAN4 meeting.
2 Discussion
In the last meeting, how to meet SAR issue was extensively discussed, and the potential solutions and options were listed in the WF [3] as follow.
	· 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


As discussed in NSA HP UE issue, we think the UE implementation based solution, i.e. P-MPR should be always allowed for UE meeting SAR issue regardless of CA, DC or non-CA case which can be as default solution. However, P-MPR has impact on the UE maximum permitted output power, in order to minimize that impact, other solutions such as the widely adopted Duty cycle based solutions could be as optional approach for PC2 NR inter-band CA UE meeting SAR issue. It is worth noting that even the Duty cycle based solutions is adopted by UE and network, it doesn’t mean P-MPR is not allowed at this case.
Observation 1: the UE implementation based solution, i.e. P-MPR should be always allowed for UE meeting SAR issue regardless of CA, DC or non-CA case.

Observation 2: Dutycycle based solution is widely adopted in HP UE case

Observation 3: if dutycycle based solution is used, the P-MPR impact on UE maximum permitted output power could be decrease.
Based on the above observations, the following proposal 1 is made.

Proposal 1: Besides the default solution, i.e. UE implementation based solution (P-MPR), the dutycycle based solution can be introduced as a capability for PC2 NR inter-band CA UE meeting SAR issue.
For the dutycycle based solution, at least there are two options on how to report the dutycule capability to the network which have been listed in the WF. Just like every coin has two sides, each option has advantages and disadvantages. For option 1, i.e. Report one total UL duty cycle capability, it is simple compared to option 2 but since it is based on the assumption that equal weighting for the SAR effect between bands, which may be not always reasonable in term of actual implementation. For option2, though the SAR effect differences for different bands can be considered implicitly by the report of maximum dutycycle capability separately, it needs two signalling which may the reporting is complicated. Moreover, it needs to further decide on which carrier as a reference and how many sets of capability should be reported since NR UL-DL configuration could be dynamically changed. However, in order to minimize the number of signalling and be able to take the SAR effect differences into consideration, we think the similar approach reporting one capability based on the fixed dutycycle in other band in EN-DC may be still possible for inter-band UL CA case by considering the dutycycle in actual deployment may be not so variable. Since it could be assumed that the PCC has a higher priority compared to SCC, we can use the PCC as a reference carrier. Therefore, it is proposed that the approach that reporting one capability based on the fixed dutycycle in PCC band is adopted for inter-band UL CA. The number of fixed dutycycle in PCC band shall be FFS.
In addition, according to the WI [1], the power configuration can be divided into four cases as follow:
	1) Specify the applicable "SAR scheme" for power class 2 UE to facilitate compliance with the SAR limits for band combinations of power class 2

· For NR inter-band CA with 2 bands uplink, specify the scheme for inter-band UL CA to facilitate compliance with SAR limits for band combinations of power class 2

i. The power configurations include four cases as shown below
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In the last meeting, some companies think above power configuration should be also reported on top of maximum uplink dutycycle capability since the equation as follow for BS to allocate UL dutycycle is different for different power configuration. We agree with this conclusion and think this is also another disadvantage of the option that reporting one overall UL duty cycle capability.
DutyNR, x *( PNR,x/ P26) + DutyNR, y *(PNR, y/ P26)  ≤ Duty threshold
…(1)

However, if the approach that reporting one capability based on the fixed dutycycle in other band is used, the power configuration does not need to be reported because BS does not need the equation (1) anymore. Based on above, we give the following observation 4 and proposal 2.
Observation 4：If the approach that reporting one capability based on the fixed dutycycle in other band is used, the power configuration does not need to be reported.
Proposal 2: For dutycycle based solution, it is proposed that the approach that reporting one capability based on the fixed dutycycle in PCC band is adopted. The number of fixed dutycycle in PCC band shall be FFS.
3 Conclusion

In this paper, we give the further analysis based on the WF in the last meeting and make the following observations and proposals:
Observation 1: the UE implementation based solution, i.e. P-MPR should be always allowed for UE meeting SAR issue regardless of CA, DC or non-CA case.

Observation 2: Dutycycle based solution is widely adopted in HP UE case

Observation 3: if dutycycle based solution is used, the P-MPR impact on UE maximum permitted output power could be decrease.

Based on the above observations, the following proposal 1 is made.

Proposal 1: Besides the default solution, i.e. UE implementation based solution (P-MPR), the dutycycle based solution can be introduced as a capability for PC2 NR inter-band CA UE meeting SAR issue.

Observation 4：If the approach that reporting one capability based on the fixed dutycycle in other band is used, the power configuration does not need to be reported.
Proposal 2: For dutycycle based solution, it is proposed that the approach that reporting one capability based on the fixed dutycycle in PCC band is adopted. The number of fixed dutycycle in PCC band shall be FFS.
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