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1. Introduction
In last meeting, a WF [2] was approved for PC2 FDD-TDD HPUE.
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In this document, we further discuss the applicability for high power UE for EN-DC with 1 LTE FDD band + 1 NR TDD band.
2. Discussion
2.1 MaxUplinkDutyCycle
In Rel-15, in order to avoid HPUE exceeding SAR regulation requirements for intra-band TDD-TDD EN-DC, the maxUplinkDutyCycle was introduced by reducing Tx time of TDD band, which is as a per band capability. If UL duty cycle scheduled for HPUE exceeds the maxUplinkDutyCycle, then UE is allowed power class back off to avoid SAR problem. 
However, for inter-band FDD-TDD EN-DC, as the total maximum output power is required as 26dBm, it may not enough to just take UL duty of TDD band into calculation. Since power back off is widely used in LTE FDD PC3 when UE is close to human body which rely on proximity sensors, there has been already no SAR room in PC3 FDD UE. Therefore, besides by reducing transmit time of TDD band, the same solution can be considered for LTE FDD to trade off for SAR rooms. Thus for DC operation, MaxUplinkDutyCycle need be introduced for UL transmission of FDD band as well. 
Proposal 1: Define MaxUplinkDutyCycle for TDD as well as FDD band in DC operation.
2.2 Solutions to meet max uplink duty cycle
Most companies recognized that restricting LTE FDD UL transmission by TDM patterns can be considered. For Rel-15 UE, single UL operation is already supportable for dedicated difficult FDD-TDD EN-DC band combination, where TDM patterns should be configured by network. 
Here, take DC_3-n78 as an example. According to SAR testing restriction, during each evaluation period, UL duty of max UL transmit power cannot exceed a limit. For the case the rate of UL/DL for n78 configured more than X%, reducing Tx time of B3 UL seems workable. If that is the case, single Tx of n78 would be the extreme case. 
Furthermore, for different TDM patterns configured by network, UE could has different UL duty which may exceed SAR requirement. So RAN4 should clarify the supportable TDM patterns, and define a threshold of UL duty if needed. 
Proposal 2: Clarify the supportable TDM patterns by network, and define a corresponding threshold of each UL duty if needed.

In addition, from UE’s perspective, for FDD-TDD EN-DC combination with case 2, single Tx would be easier to be implemented to maintain the SAR requirement. It is suggested to further check the performance with different TDM patterns. 
Observation 1: The system performance for high power EN-DC UE supporting single UL operation can be evaluated for information.
3. Conclusion
We propose RAN4 can take the proposals in this document into account.
Proposal 1: Define MaxUplinkDutyCycle for TDD as well as FDD band in DC operation.
Proposal 2: Clarify the supportable TDM patterns by network, and define a corresponding threshold of each UL duty if needed.

Observation 1: The system performance for high power EN-DC UE supporting single UL operation can be evaluated for information.
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For the PC2 FDD-TDD HPUE


Consider re-using MaxUplinkDutyCycle mechanism with weighting function between LTE and NR to constrain the overall weighted Tx duty cycle


The PC2 FDD-TDD HPUE will fallback to PC3 if the network configuration exceed the MaxUplinkDutyCycle


How to apply the uplink duty cycle capability can be further studied


Further study the following solutions to meet the overall uplink duty cycle for the PC2 FDD-TDD HPUE, starting from case 1


Option 1: Reduce Tx time for LTE FDD UL


Restrict LTE FDD UL transmission by TDM patterns can be considered as the starting point for option 1


Option 2: Reduce Tx power for LTE FDD UL


Other options are not precluded


Companies are encouraged to check if option 1 and option 2 are applicable in the SAR requirement


Study the Rx desense requirements for DC_3_n78, starting from case 1


The power combinations for Rx desense requirements are agreed as follows
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