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1. Introduction

The EN-DC High Power UE including 1 LTE FDD band and 1 NR TDD band had been extensively discussed in the last RAN4 e-meeting. The discussion focused on the issue on “blind” scheme below during the GoToWebinar session, however no agreement was made. 
Issues on “blind” scheme (scheme of reducing LTE FDD power)

Option 1: Not to introduce “blind” scheme. 

Option 2: Introduce a new item in UE signalling to indicate if “Reduce_FDD_power” is supported. 

Option 3: When capability parameters are absent. 

Option 4: Introduce the “blind” scheme as the baseline (a minimum total EN-DC power; also applies when duty-cycle capabilities are absent and in “fallback” from the duty-cycle scheme). 

In this contribution, we provide our view for these remaining issues.
2. Discussion
During RAN4#94-e meeting, a “blind” scheme for EN-DC FDD-TDD was proposed [2]. In the last RAN4 meeting, whether and how to introduce the “blind” scheme was discussed with the options listed in the introduction. In spite of the four options above, two conditions related to the “blind” scheme were also been discussed as listed below [1].
	- Choosing “default value” or “blind scheme” when capability parameters are absent
- Option1: Using default value of maxNRDuty for two cases of LTE and NR power combination
- Option 1-a: consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side for each fixed LTE reference configuration.
- Option2: Following blind scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG
Companies are suggested to focus on the decision between option 1 and option 2 in the first round, Option 1-a is suggested to be discussed afterwards.


	- Choosing “PC fallback” or “blind scheme” when the UL EN-DC scheduling exceeds the UE capability
- Option1: UE should fallback to PC3
- Option2: Blind scheme should be followed


Note that the blind scheme proposed in [2] is working when PLTE < 23dBm and the common UL-DL patterns is provided, in other conditions the UE will fallback to PC3.

During last RAN4 meeting, we proposed to consider a conditional statement for 100% UL percentage support with an upper limit of the LTE UL power setting for each fixed LTE reference configuration which is listed in option 1-a [3]. Since the option 1-a is not needed if the blind scheme is agreed to be applied when the capability parameters are absent and when the UL EN-DC scheduling exceeds the UE capability, companies were suggested to focus on the discussion on whether and how to introduce the blind scheme in the last RAN4 meeting. As we can not reach the consensus on whether and how to introduce the blind scheme, we propose to jointly discuss the option 1-a. And we provide some comparisons in this contribution.
Here we re-structure the option 1-a above as option B, and the option 4 in the introduction session as option A below.

- Option A: Introduce the “blind” scheme (Reduced LTE FDD power scheme) as the baseline (a minimum total EN-DC power; also applies when duty-cycle capabilities are absent and in “fallback” from the duty-cycle scheme).
- Option B: the UE capability report scheme from the SI with a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side for each fixed LTE reference configuration.
- The upper limit of the PLTE corresponding to the fixed LTE reference configuration (70%, 40%) can be (21, 19) dBm respectively
We compared these two options in Table 1 with two aspects which are based on the questions for the “blind” scheme during the 2nd round discussion in the last RAN4 meeting, whether the scheme of “Reduce_FDD_power” is beneficial on top of the scheme based on reporting capability, and the impact on supporting the "blind scheme" when the UL EN-DC scheduling exceeds the UE capability on the UE side.
Table 1 
	
	Option A (Reduced LTE FDD power scheme)
	Option B (UE report capability scheme with conditional statement on LTE side)

	Further benefit on top of the report capability scheme
	- Can achieve no duty cycle restriction on the FDD LTE side with proper power setting. 
- Maximum power on NR side can be further adjusted based on the NR common TDD configurations.
	- Can also achieve no duty cycle restriction on the FDD LTE side with proper power setting.

	Further impact on UE side
	- Extra design and testing effort for SAR compliance might needed based on the feedback from UE vendors in [4].
	- Lower impact on the UE side as it is compliant with the report capability scheme.


As mentioned in Table 1, both option A and option B can achieve no duty cycle restriction on LTE side with proper power setting. For example, for NR UL duty cycles of up to 30%, limiting LTE power to 21 dBm can allow full EN-DC PC2 in both option A and option B. Though the maximum power on NR side can be further adjust based on the NR common TDD configurations in option A, however extra design and testing effort for SAR compliance might needed based on the feedback from UE vendors [4].
Observation 1: Option B (UE report capability scheme with conditional statement on LTE side)
is compliant with the report capability scheme, and can achieve no duty cycle restriction on LTE side with proper PLTE setting.
As this option B (option 1-a in [1]) was not discussed in the previous RAN4 meeting, we re-propose the proposal in this meeting.
Proposal 1: For the PC2 FDD-TDD UE, if there will be UEs that fallback to PC3 when UL EN-DC scheduling exceeds the UE capability, consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side for each fixed LTE reference configuration. If the network configuration PLTE is not larger than the upper limit, it is assumed that the UE can maintain PC2 power with up to 100% LTE UL percentage when the NR UL percentage does not exceed the capability.

- The upper limit of the PLTE corresponding to the fixed LTE reference configuration (70%, 40%) can be (21, 19) dBm respectively
Example specification changes for case 1 with 70% LTE reference configuration are provided in below (with underline). 
If the IE p-maxUE-FR1 as defined in TS 38.331 is not provided or set to the higher value than the maximum output power of the default power class; and

- if the percentage of EUTRA uplink symbols transmitted in a certain evaluation period is no larger than 70%; or the IE p-maxEUTRA is not larger than [21] dBm; and
- if the percentage of NR uplink symbols transmitted in a certain evaluation period is less than or equal to maxUplinkDutyCycle-EN-DC_FDDTDD_1 as defined in TS 38.331; 
(…text omitted)

- shall apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 6.2B.4.
3. Conclusion
In this contribution, we further discuss the remaining issues for HPUE EN-DC based on the wayforward in the last meeting [1]. 
Observation 1: Option B (UE report capability scheme with conditional statement on LTE side)
is compliant with the report capability scheme, and can achieve no duty cycle restriction on LTE side with proper PLTE setting.

One proposal was maded below.
Proposal 1: For the PC2 FDD-TDD UE, if there will be UEs that fallback to PC3 when UL EN-DC scheduling exceeds the UE capability, consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side for each fixed LTE reference configuration. If the network configuration PLTE is not larger than the upper limit, it is assumed that the UE can maintain PC2 power with up to 100% LTE UL percentage when the NR UL percentage does not exceed the capability.


- The upper limit of the PLTE corresponding to the fixed LTE reference configuration (70%, 40%) can be (21, 19) dBm respectively
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