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1. Introduction

The EN-DC High Power UE including 1 LTE FDD band and 1 NR TDD band had been discussed, and a wayforward was approved in the last RAN4 e-meeting [1].

Agreements in RAN4#94-e:
	- Two fixed LTE reference configurations of the PC2 FDD-TDD EN-DC, DutyLTE1=70% , DutyLTE2=40% were agreed
- Average of two proposed options i.e. [IMD2: 31.9 dB]  ; [IMD4: 18.5dB] for DC_3A_n78 combination were agreed

 - The following capability set was agreed, corresponding to DutyLTE1 and DutyLTE2.
-  maxNRDuty1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% , Full_duty_supported}
- maxNRDuty2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% }

Full_duty_supported: no restriction on uplink scheduling for both LTE and NR bands for applicability of PC2 inter-band EN-DC (FDD+TDD) requirements, i.e. SAR compliance will be fulfilled by UE based mechanisms e.g. P-MPR etc. If UE indicate maxNRDuty1= Full_duty_supported, maxNRDuty2 signaling will be overridden i.e. UE will follow  Full_duty_supported capability. 


Further wayforward:

	Following issues shall be further discussed in the next meeting:

- 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
- Option2: Following blind scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG

- 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

-Target on finishing this WI is in RAN#88.


In this contribution, we provide our view for the remaining issues of this WI [2].
2. Discussion
2.1 Signalling for full duty support
The “Full_duty_supported” signalling had been agreed in the last RAN4 meeting.
Full_duty_supported: no restriction on uplink scheduling for both LTE and NR bands for applicability of PC2 inter-band EN-DC (FDD+TDD) requirements, i.e. SAR compliance will be fulfilled by UE based mechanisms e.g. P-MPR etc. If UE indicate maxNRDuty1= Full_duty_supported, maxNRDuty2 signaling will be overridden i.e. UE will follow  Full_duty_supported capability.
According to the discussion during last RAN4 meeting, since there is no need to indicate “Full_duty_supported” twice, it was agreed that the “Full_duty_supported” is included in maxNRDuty1, and if the UE indicate maxNRDuty1= Full_duty_supported, maxNRDuty2 signaling will be overridden. After further review, probably we can consider a minor improvement that the maxNRDuty2 signaling is provided given the condition that the UE does not signal “Full_duty_supported” in the maxNRDuty1, and then there will be no confusion on the capability signalling.
Proposal 1: Consider the following alternative for the maxNRDuty1, maxNRDuty2 signalling.

- The maxNRDuty2 is provided given the condition that the UE does not signal “Full_duty_supported” in the maxNRDuty1.

2.2 Regarding the conditions for “blind scheme”, “default value” and“PC fallback”
During last meeting, a blind scheme for EN-DC FDD-TDD was proposed [2]. After the discussion, it was summarized to two conditions for further discussion.
- 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
- Option2: Following blind scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG

- 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 since we assumed that no blind scheme is applied and the UE will fallback to PC3 when the UL EN-DC scheduling exceeds the UE capability. We are open to discuss whether the blind scheme can be applied when the UL EN-DC scheduling exceeds the UE capability, and if it is agreed, then our proposal is not needed. But if it is agreed that there will be some UEs that fallback to PC3 when UL EN-DC scheduling exceeds the UE capability, we hope to re-consider our proposal here.
Proposal 2: 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]. Two proposals were maded below.
Proposal 1: Consider the following alternative for the maxNRDuty1, maxNRDuty2 signalling.

- The maxNRDuty2 is provided given the condition that the UE does not signal “Full_duty_supported” in the maxNRDuty1.

Proposal 2: 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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