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Introduction
FDD+TDD EN-DC HPUE was discussed in RAN#88e and tried to make a conclusion for the WI, however, no consensus was reached during the meeting [1][2]. 
This contribution provides further consideration based on the proposed options available now, and proposal is also provided in order to close the WI on time. 
Discussion
There are two remaining issues for FDD+TDD EN-DC HPUE, i.e.
1.  What’s the solution when duty cycle capability is absent?
2.  What’s the solution when the UL EN-DC scheduling exceeds the UE capability
For the first issue, there are four options in last RAN4 meeting [3], 
· Option 1: Using default value of maxNRDuty for two cases of LTE and NR power combination 
· Option 2: Following“blind”scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG 
· Option 3: Assume“Full duty support” when capability parameters are missing
· Option 4: Assume “UE-based” SAR management when capability parameters are absent.
In our view, option 3 and option 4 are essentially the same solution, both are dependent on UE implementation and no special standard effort is needed. It is also noticed that a proposal in last RAN meeting suggested to “Consider the Rel-15 UE-based (P-MPR) control as baseline for Rel-16” [4]. Since it is also a solution which is up to UE implementation to comply with the SAR requirement, we see no difference compared to option 3 and option 4. 
Before moving forward, we should make it clear that the SAR solutions discussed in Rel-16 for EN-DC HPUE are only optimization to fulfill the SAR requirement, which doesn’t mean that a Rel-15 UE cannot support EN-DC HPUE if the only spec impact issue is for SAR. That’s also the understanding for TDD-TDD EN-DC HPUE, which agreed to be release independent from Rel-15 though the duty cycle capability was defined in Rel-16. In that sense, the baseline SAR solution is always the UE based one, e.g. P-MPR.
Observation 1: SAR solutions discussed in Rel-16 EN-DC HPUE WIs is optimization rather than the only solutions, which does not exclude UE based solution to support EN-DC HPUE. 
[bookmark: OLE_LINK4]For the “blind” scheme, as described in [5], the“blind scheme”is designed to meet the requirement that total EN-DC power averaged over a radio frame is ≤ 23 dBm. However, SAR is not an issue a UE needs to consider all the time in real scenario, which means that there is no limitation that the total average EN-DC power could not exceed 23dBm. If no Pmax is configured, the upper limit of the EN-DC power is determined by EN-DC power class. As we are discussing PC2 HPUE now, it is expected that the total average EN-DC power would be larger than 23dBm for a UE based solution. Thus the “blind scheme” permanently degrades the whole system performance for PC2 EN-DC HPUE if that is considered as a baseline solution. On the other hand, low down PLTE will definitely impact the cell coverage and there is no clear principle which values of PLTE and PNR should be configured in the real network.
Observation 2: SAR solutions may not be used by the UE all the time, while the “blind scheme” limit the average total EN-DC power always ≤ 23 dBm, which would definitely cause system performance degradation. 
For the second remaining issue, i.e. what’s the solution when the UL EN-DC scheduling exceeds the UE capability, there are several options discussed in last RAN4 meeting. 
· Option 1: UE should fallback to PC3 
· Option 2: “Blind”scheme should be followed 
· Option 3: UEs fallback to PC3 when UL EN-DC scheduling exceeds the UE capability, but add 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. 
· Option 4: UE-based scheme followed when the UL EN-DC scheduling exceeds the UE capability. 
As discussed above for the first issue, “blind” scheme has unnecessary limitation on average total power, which is not appropriate as a SAR optimization solution, our view is that option 1 and option 4 can be considered. It is noted that there are some methods discussed before to improve the output power under fall back mode [6][7], during the discussion, the chairman suggestion recorded in the chairman notes for RAN4#92bis was:
Chair: Power class fallback will be continuely discussed under TEI16 with the assumption that final solutions shall have limited other WG impact except RAN2 capability signalling 
For simplicity, we can adopt option 1 in Rel-16 and consider further improvement afterwards. 
Observation 3: Power class fallback improvement has already been discussed in previous RAN4 meetings, similar issue for EN-DC can be further studied in TEI16. 
Conclusion
Further consideration on FDD-TDD EN-DC HPUE was discussed in this contribution. To close the WI on time, we have the following observations and proposals.
Observation 1: SAR solutions discussed in Rel-16 EN-DC HPUE WIs are just optimization rather than the only solutions, which does not exclude UE based solution to support EN-DC HPUE. 
Observation 2: SAR solutions may not be used by the UE all the time in real scenario, while the “blind scheme” limit the average total EN-DC power always ≤ 23 dBm, which would definitely cause system performance degradation. 
Observation 3: Power class fallback improvement has already been discussed in previous RAN4 meetings, similar issue for EN-DC can be further studied in TEI16.
Proposal 1: When dutycycle capability parameters are absent, UE based SAR solution, e.g. P-MPR, can be used, and FDD-TDD EN-DC HPUE can be release independent from Rel-15 accordingly. 
Proposal 2: When the UL EN-DC scheduling exceeds the UE dutycycle capability, UE falls back to PC3, and the EN-DC power class fallback improvement can be further studied in TEI16. 
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