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1 Introduction
High Power UE (PC2) for EN-DC (1 LTE FDD band+1 NR TDD band) has been widely discussed in several RAN4 meetings, and the possible solutions are narrowed down to five options which were captured in the way forward for PC2 FDD-TDD HPUE in RAN4#92 [1]:
	•General
•The following options will be discussed for both case1 and case2.
•Target on down selection on UE reporting capability solutions based on the following Options, and any new solution will not be discussed in RAN4#92bis.
•Option1 report EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold[2][6]
•Option2 report DutyLTE based on NR TDD sub-frame configuration[5]     
•Option3 report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm[4]
•Option4 report SARratio based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ 50%[5]
•Option5 report SARratio and EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ Duty threshold[1]
•Option6 configure Plte lower than 23dBm based on LTE 100% dutycycle[3]
•Target on finishing this SI in RAN#86



As the topic was further discussed during RAN4#92bis, option 2 and 4 were identified to be excluded from further discussion as captured in the way forward for PC2 FDD-TDD HPUE in RAN4#92bis [2]:
	· Target on down selection one UE reporting capability solution among option1， option3 and option5 from Specification impacts、BS and UE implementation and Flexibility perspective.
· At least the option selected among 1, 3, 5 after further down selection shall be captured in a TP to the TR describing the method. 
· In RAN4#93, whether to capture option 6 (different from option 1-5) in the TR can be further discussed due to some open issues. 
· Any new solution will not be discussed in RAN4#93.
· Target on finishing this SI and TR37.815 in RAN4#93/RAN#86.



In this contribution, we provide our view on down-selecting options based on the agreements from the WF and also further discuss option 3 which is “report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm”. 
2 Discussion

For option 5, the SAR imbalance between NR bands and FDD LTE bands has been widely discussed in recent RAN4 meeting as follows: 
DutyLTE *(PLTE/ P26) + SARratio*DutyNR *(PNR/ P26) ≤ Duty threshold
From the above equation, the variable of SAR ratio was introduced. Similar to our negative view to Option-4, in practical UE design and evaluation, it's very difficult to accurately measure the SAR ratio value between NR bands and LTE bands considering various aspects which may impact on SAR ratio, such as different duty cycle, different operating point for PA, detailed RF architecture etc. Furthermore, it is expected that SAR ratio should be a per Band Combination capability to explore the benefits as much as possible from this scheme, thus giving much complexity and difficulty to the network scheduling. According to above observation, we propose to not consider the options involving the SAR ratio variable.
Proposal 1: Option 5 is not considered as UE capability reporting solution for FDD-TDD EN-DC HPUE, due to the questionable feasibility for accurate SAR ration reporting. 

For option 6, the key point is to maintain full scheduling availability in time domain to LTE RAT by setting maximum allowed power lower than 23dBm, and leave the remaining UE TX power allowance to NR RAT. However, from our understanding, the solution is not contradict to others (e.g., Option 1 or 3) which aims to provide more information from UE side. For instance, with Option 3 adopted as assumption, UE may report the maximum achievable NR duty cycle to the network by assuming certain LTE duty cycle restriction; provided that the information is obtained, gNB can still schedule LTE FDD carrier with 100% duty cycle but lower P_lte setting accordingly.
Observation 1: Option 6 is implementation-based solution to calculate allowable NR duty cycle with certain LTE maximum power setting, which is different from other UE capability reporting options which provide UE capability to solve FDD-TDD EN-DC SAR issue. 

For option1, gNB should guarantee that the relation between the LTE UL duty cycle, NR UL duty cycle and the overall maximum UL duty cycle as specified in equation as follows. However, the problem of option1 is that the equal SAR impact from NR and LTE is assumed.  
DutyLTE *(PLTE/ P26) + DutyNR *(PNR/ P26) ≤ Duty threshold
Even the above fact of equal SAR impact from LTE and NR can be proved by some companies for some band combination, no one can guarantee it can always hold for future implementation. If SAR imbalance factor is deviated from 1 anymore, option-1 (only reporting duty threshold) is not enough for NW to make a reasonable decision. Accordingly, UE have no choice by to report a pessimistic EN-DC total duty cycle. 
For option 3, which is “report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm”, the problem lies in the fact that the reported NR duty cycle is only valid for certain fixed LTE duty cycle with 23dBm maximum power. In other words, if different LTE duty cycle is employed, the accurate achievable maximum NR duty cycle is no longer available. Comparing with option 1 and 3, the internal principle is the similar while each option has the pros and cons However, considering the fact that possible number of duty cycle configurations in practical LTE network is limited, to compare with option 1 and 3, we think option 3 is more preferable. At least option 3’s NR duty cycle reporting can be regarded as accurate as long as LTE’s duty cycle configuration is followed, but option 1 can’t guarantee anything if SAR ratio is not 0dB. 
Another factor which needs to be considered is the number of LTE reference configuration. Obviously, from UE vendor perspective, we prefer the number of LTE reference configurations should be as small as possible, in order to control the required effort for SAR measurement. We propose that the number of LTE reference configurations should no more than 2. 
From specification impact perspective, similar to PC2 TDD-TDD EN-DC HPUE solution, the reported UE capability in option 3 is to indicate the capability for NR duty cycle, and we expect that minimum specification impact will be impacted from option 3. 
Proposal 2: Between option 1 and option 3, option 3 is more preferable if the number of LTE reference configurations is no more than 2. FFS detailed LTE reference configuration for option 3. 

3 Conclusions
Targeting on finishing this SI in RAN4#93, based on our analysis, we reach the following observation and proposals: 
Proposal 1: Option 5 is not considered as UE capability reporting solution for FDD-TDD EN-DC HPUE, due to the questionable feasibility for accurate SAR ration reporting. 
Observation 1: Option 6 is implementation-based solution to calculate allowable NR duty cycle with certain LTE maximum power setting, which is different from other UE capability reporting options which provide UE capability to solve FDD-TDD EN-DC SAR issue. 
Proposal 2: Between option 1 and option 3, option 3 is more preferable if the number of LTE reference configurations is no more than 2. FFS detailed LTE reference configuration for option 3. 
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