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1. Introduction

The EN-DC High Power UE including 1 LTE FDD band and 1 NR TDD band has been intensively discussed in several RAN4 meetings. Regarding how to report the UE capability for the FDD-TDD HPUE, six options were down selected to four options and captured in the agreed WF during last RAN4 meeting [1].
Six options discussed in last RAN4 meeting:

	- Option1 report EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold
- Option2 report DutyLTE based on NR TDD sub-frame configuration
- Option3 report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm
- Option4 report SARratio based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ 50%
- Option5 report SARratio and EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ Duty threshold
- Option6 configure Plte lower than 23dBm based on LTE 100% dutycycle


Agreed WF after downselection:

	-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 for some remaining issues in this meeting.
2. Discussion
Six options for FDD-TDD HPUE mentioned in the previous section had been discussed intensively, and six options were down selected to four options in the previous meeting. In this contribution, we discuss some remaining issues to complete this SI in this meeting.

2-a. supporting more than one fixed LTE duty cycles in option 3

In last RAN4 meeting, option 3 has the most supporting companies in the meeting minutes [2]. However, some companies had some comments regarding the flexibility. Here we provide our view regarding how to support more than one fixed LTE duty cycles in option 3.

Table 1: example for supporting more than one fixed LTE duty cycle in option 3
	Example: (Case 1: 23dBm+23dBm)
	Fixed LTE duty cycle setting 1
	Fixed LTE duty cycle setting 2

	Fixed LTE duty cycle percentage on maximum 23dBm UL power
	67%
	77%

	maximum Duty NR 
	reported value X%
	X% - 10%

	example NR TDD configuration with total 100%  UL percentage assumption for EN-DC (common configuration)
	DDDSUDDSUU, S=10:2:2 (UL ratio = 33%)
	DDDSU, S=10:2:2 (UL ratio = 23% )

DDSUUDDDDD, S = 6:4:4  (UL ratio = 23% )


Here we consider three NR TDD configurations which are used by operators currently. Those three configurations can be further categorized to two NR UL ratio groups, with 23% and 33%. Table 1 shows an example of the extension for option 3 that the UE reports the maximum NR UL duty cycle for one of the fixed LTE duty cycle setting, and the maximum NR UL duty cycle for the other fixed LTE duty cycle setting can be determined by adding or subtracting the difference between the fixed LTE duty cycle settings with linear relationship. The UE can determined whether the current duty cycle setting from the network exceed the capability by checking the LTE part first, and then the UE will know whether the real maximum duty NR needs further modification from the reported value.
Proposal 1: Consider the following extension in option 3 as in Table 1.


- The UE report one NR maximum UL duty cycle value based on one of the fixed LTE duty cycle setting, and the other NR maximum UL duty cycle value for the other fixed LTE duty cycle setting can be determined accordingly by counting the difference between the fixed LTE duty cycle settings with linear relationship.


- The detailed value can be discussed in the WI.
2-b. general remaining issue for the UE reporting capability solutions

During last RAN4 meeting, we focus on comparing each option, we think there are two general aspects to be confirmed in all of the UE reporting capability solutions, for example option 1, 3 and 5. Actually those two aspects had been proposed before, but in the past the discussion was focus on the solutions first [3][4].
- For the UE reporting capability solutions, the UL duty cycle can be determined by TDM patterns or the scheduling.
- The maximum UL duty cycle capability is only applicable for the max output power (both LTE and NR), once the output power is lowered down, the UL duty cycle can be increased accordingly.
Proposal 2: For the UE reporting capability solutions, the UL duty cycle can be determined by TDM patterns or the scheduling, and the maximum UL duty cycle capability is only applicable for the maximum output power (both LTE and NR), once the output power is lowered down, the UL duty cycle can be increased accordingly.
2-c. handling of option 6


There are two aspects in option 6; first aspect is to permanently reduce the FDD maximum Tx power on LTE side and reserve some EN-DC power for the NR TDD side by setting the PLTE properly [5]. As PLTE is configurable parameter, it is questionable that this parameter can be treated as permanent. Also we think actually this aspect can be covered in the UE reporting capability solutions with some clarifications (ex: proposal 2), but if there is no additional concern maybe this aspect can also be captured in the TR. The second aspect is to set the upper limit of the EN-DC power class to be verified by averaging the power over at least one radio frame (10 ms), but currently the EN-DC power class is defined with the period of measurement to be at least one sub frame, we are not sure whether this change will impact some regulations or not.
3. Conclusion
In this contribution, we further discuss some remaining issues for the FDD-TDD HPUE, note that we didn’t propose our prefered option in this paper since it was already captured in the meeting minutes in last RAN4 meeting [2].
Proposal 1: Consider the following extension in option 3 as in Table 1.


- The UE report one NR maximum UL duty cycle value based on one of the fixed LTE duty cycle setting, and the other NR maximum UL duty cycle value for the other fixed LTE duty cycle setting can be determined accordingly by counting the difference between the fixed LTE duty cycle settings with linear relationship.


- The detailed value can be discussed in the WI.
Proposal 2: For the UE reporting capability solutions, the UL duty cycle can be determined by TDM patterns or the scheduling, and the maximum UL duty cycle capability is only applicable for the maximum output power (both LTE and NR), once the output power is lowered down, the UL duty cycle can be increased accordingly.
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