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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 proposed and captured in the agreed WF during last RAN4 meeting [1].
- 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.

- Option 1: report EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold
- Option 2: report DutyLTE based on NR TDD sub-frame configuration
- Option 3: report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm

- Option 4: report SARratio based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ 50%
- Option 5: report SARratio and EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ Duty threshold
- Option 6: configure Plte lower than 23dBm based on LTE 100% dutycycle
- Target on finishing this SI in RAN#86
As mentioned in the WF, proponents of each option shall provide minimum and maximum values of the reported capability for case1 and case2 HPUE. And a list of comparison principles was also provided in the WF [1]. 

In this contribution, we provide our view for each option based on the guidance from the WF. And some proposals are made in the conclusion.
2. Discussion
During RAN4#91 meeting, a wayforward was agreed regarding the relation between the LTE UL duty cycle, NR UL duty cycle and the overall maximum UL duty cycle. Following the guideline from the wayforward, the following equation can be the starting point. 
· DutyLTE *(PLTE/ P26) + DutyNR *(PNR/ P26)  ≤ Duty threshold
….(1)
As mentioned in the WF [2], the SAR impacts for different bands will be considered, so that some companies proposed equation 2 by adding additional parameter, SAR ratio, from equation 1[3][4].
· DutyLTE *(PLTE/ P26) + SARratio*DutyNR *(PNR/ P26)  ≤ Duty threshold or 50%….(2)
However, the SAR impacts for different bands can also be addressed by reporting duty cycle capability of LTE or NR with fixed duty cycle setting on the other side [3][5]. Finally 5 options for the UE capability are on the table after last RAN4 meeting.
As mentioned in the WF, proponents of each option shall provide minimum and maximum values of the reported capability for case 1 and case 2 HPUE. As being the proponent of option 1, reporting EN-DC total Duty cycle(Duty threshold) based equation 1, we propose the minimum and maximum values of Duty threshold to be 50% and 100% for both case 1 (23+23dBm) and case 2 (23+26dBm) HPUE. Note that the reason of choosing the minimum Duty threshold to be 50% is to have a comparable performance as the EN-DC under SUO mode which is already supported in the Rel.15 specifications.
Proposal 1: The given minimum and maximum values of the reported capability for each option should at least provide the comparable performance as the EN-DC under SUO mode for case 1 (23dBm + 23dBm) HPUE. 

- for example, the minimum and maximum values of Duty threshold shall be 50% and 100% for option 1.
 Table 3 shows the comparison principles and the detail descriptions mentioned in the WF. Though it is not easy to compare each solution without knowing the detailed value of the parameters, we provide some initial observations for discussion. Here we didn’t take option 6 into account since there is no UE capability report in this option.
Table 3 Comparison principle for FDD-TDD HPUE
	Comparison principle
	descriptions

	Performance
	i.e. Minimum performance based on the values of report capability

	Specification impacts
	i.e. potential impacts to relevant specifications 

	Flexibility
	i.e. how to provide reasonable performance for different network configuration

	Complexity
	i.e. complexity regarding BS scheduling, UE implementation, signaling design etc.

	Consideration of the SAR effect differences for FDD and TDD bands
	i.e. whether the difference has been considered? And How?

	Testability
	i.e. how the proposal can be tested for SAR regulatory compliance test. How much test effort is envisioned?


First, from our view, the performance and the flexibility are difficult to compare without knowing the detail value of the parameters, take option 1 for example, if the minimum reported value of the duty threshold is low, then the performance is degraded and also the supported network configurations are reduced. Second, we think that specification impacts will not cause big issues for all the options, and can be further discussed after one option is chosen.
So in this contribution, we focus on the rest of the part of the comparisons, including complexity, consideration of the SAR effect differences and the testability.
The concept of introducing “SAR ratio” was discussed in last RAN4 meeting. Based on the comment from the companies, the complexity of the network side will increase since the BS scheduling needs to take care of different reported SAR ratio among different UEs. Also, it is also very difficult to identify the accurate value of the SAR ratio from the UE side [6]. For the other options not including the SAR ratio, option 3 is the simplest as the UE only needs to report the capability based on the fixed, pre-defined and limited duty cycle setting of the LTE side, however the flexibility is compromised.
Observation 1: due to the introduction of the SAR ratio, the complexity of option 4 and option 5 will be higher than option 1, 2 and 3. 
Observation 2: the complexity of the option 3 is the lowest among option 1 to option 5, though some flexibility will be compromised.
Regarding the SAR effect differences aspects, given that P-MPR can always be used if needed, the UE can apply different power back-off for different bands to accommodate the SAR effect differences. However, additional ways are proposed in option 2 to option 5 including introducing SAR ratio or reporting the capability of one band with fixed duty cycle setting on the other band. So we made the following observation.
Observation 3: the SAR effect differences for FDD and TDD bands can be considered in each option, however option 1 relies on the P-MPR only.
Regarding the testability aspect, option 3 can have the least effort to find the worst case scenario with the fixed, pre-defined and limited duty cycle setting of the LTE side.
Observation 4: regarding the testability in terms of the number of the test needed to ensure the worst case scenario, option 3 can provide the least test effort among option 1 to option 5.
As based on the observations above, it seems like each option has pros and cons, 
Proposal 2: take the above observations into account when discussing and down-selecting the UE reporting capability solutions.
3. Conclusion
In this contribution, we further discuss the UE capability solutions for EN-DC High Power UE including 1 LTE FDD band and 1 NR TDD band, and some proposals are made for the following options mentioned in the previous WF.
- Option 1: report EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold
- Option 2: report DutyLTE based on NR TDD sub-frame configuration
- Option 3: report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm

- Option 4: report SARratio based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ 50%
- Option 5: report SARratio and EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ Duty threshold
- Option 6: configure Plte lower than 23dBm based on LTE 100% duty cycle
Proposal 1: The given minimum and maximum values of the reported capability for each option should at least provide the comparable performance as the EN-DC under SUO mode for case 1 (23dBm + 23dBm) HPUE. 


- for example, the minimum and maximum value of Duty threshold shall be 50% and 100% for option 1.

Observation 1: due to the introduction of the SAR ratio, the complexity of option 4 and option 5 will be higher than option 1, 2 and 3. 

Observation 2: the complexity of the option 3 is the lowest among option 1 to option 5, though some flexibility will be compromised.
Observation 3: the SAR effect differences for FDD and TDD bands can be considered in each option, however option 1 relies on the P-MPR only.
Observation 4: regarding the testability in terms of the number of the test needed to ensure the worst case scenario, option 3 can provide the least test effort among option 1 to option 5.
Proposal 2: take the above observations into account when discussing and down-selecting the UE reporting capability solutions.
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