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1. Introduction

The study item of EN-DC High Power UE including 1 LTE FDD band and 1 NR TDD band was completed, and a follow-up work item was approved in RAN#87 meeting [1]. The work item includes following objectives.

•
Design the UE capability report signalling and facilitate SAR compliance based on the outcomes of the studies in TR 37.815

•
Standardize RF requirements

•
Evaluate any additional impact to the requirements due to the high power on UL.
In this contribution, we provide our view for the UE capability report signalling based on the study outcome in the TR [2].
2. Discussion
The study item of EN-DC High Power UE including 1 LTE FDD band and 1 NR TDD band was completed in last RAN meeting. During the study item, RAN4 identified that the scheme 2 shall be introduced for specific FDD+TDD EN-DC band combination(s) as stated in the conclusion of the TR. In scheme 2, specific LTE reference configurations will be defined for FDD-TDD EN-DC HPUE duty cycle capability reporting. The reported capability is maximal NR UL duty which can fulfil SAR limits when assuming LTE FDD side being configured as the defined reference configurations with the maximum UL power [2].
Since the maximum UL duty cycle capability is applicable for the maximum output power, it is worth to consider that the UL duty cycle can be increased when the output power is lowered down [3]. This concept has been proposed during study item, but how to implement this concept hasn’t been discussed due to the limited time. Meanwhile, similar topic on standalone NR has been discussed in several meetings in terms of optimization for the power class fallback. Though it was not concluded due to some concerns on the additional testing effort, and some questions are raised regarding the benefit on the NR side since UL ratio are usually smaller than 50% in current deployments.
In FDD-TDD EN-DC HPUE, we think it is worth to consider on LTE FDD side since normally UL ratio is 100% in LTE FDD. Then, to keep things simple, we propose to consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting. If the network configuration PLTE is not larger than the upper limit, then 100% UL percentage needs to be supported, and the UE don’t need to check the percentage of the LTE uplink symbols.
Two LTE reference configurations, 70% and 40% are mentioned in the TR for case 1 and case 2 respectively. Here we take these two configurations as example. 

- For the 70% UL percentage of fixed LTE reference configuration for maximum 23dBm power, if network configuration PLTE is not larger than [21] dBm, for the PC2 HPUE FDD-TDD, 100%  LTE UL percentage needs to be supported.

- For the 40% UL percentage of fixed LTE reference configuration for maximum 23dBm power, if network configuration PLTE is not larger than [19] dBm, for the PC2 HPUE FDD-TDD, 100%  LTE UL percentage needs to be supported.
Proposal 1: For each fixed LTE reference configuration of the PC2 FDD-TDD EN-DC, consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side. If the network configuration PLTE is not larger than the upper limit, then 100% UL percentage needs to be supported, and the UE don’t need to check the percentage of the LTE uplink symbols.

- The upper limit of the PLTE corresponding to the fixed LTE reference configuration (70%, 40%) can be ([21], [19]) dBm respectively.
Example spec 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 UE capability report signalling based on the scheme of the conclusion in the TR 37.815.
Proposal 1: For each fixed LTE reference configuration of the PC2 FDD-TDD EN-DC, consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side. If the network configuration PLTE is not larger than the upper limit, then 100% UL percentage needs to be supported, and the UE don’t need to check the percentage of the LTE uplink symbols.

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