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1 Background

In [1] a compromise combining the two methods discussed for FDD-TDD EN-DC power class 2 for FDD-TDD 
· reducing Tx time for LTE FDD UE: UE NR duty-cycle capability reporting for SAR compliance

· reducing Tx power “permanently” for LTE FDD UE: configure a total EN-DC power > 23 dBm for SAR compliance using the common UL-DL configuration for the TDD CG in case PLTE < 23 dBm is configured, denoted the “blind” scheme in what follows
was presented, the“blind” scheme providing the baseline without need for tightly coordinated CG scheduling (scheduling optimization on the SCG requires knowledge about the MCG reference duty cycle) and UEs supporting duty-cycle management and power sharing across the two CGs. A requirement on tight CG scheduling would mean that the EN-DC PC2 feature could not be used for all network radio and baseband architectures. Therefore the duty-cycle reporting is added on top iof the baseline for capable UEs able to increase the total EN-DC power up to 26 dBm, while always ensuring a minimum EN-DC power > 23 dBm set by the “blind” scheme. The SCG power can be increased substantially also using this minimum total EN-DC power.

This can also be adopted for interband TDD-TDD EN-DC PC2: a minimum EN-DC power > 23 dBm is set by a “blind” scheme, and UEs capable of duty-cycle reporting can increase the total EN-DC power to 26 dBm.
2 Total EN-DC power for TDD-TDD EN-DC
According to the “blind” scheme for FDD-TDD EN-DC PC2 [2]. the total power [image: image2.png]PEN-DC
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 is determined such that the total power is never exceeding 23 dBm averaged over the U-D transmission periodicity (less than 20 ms with two patterns configured), see Figure 1.
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Figure 1: using FDD power to increase the TDD power during bursts for any power class.

The result is a total EN-DC power as proposed in the CR [3]

For band combinations with the MCG in an FDD band and the SCG in a TDD band, UEs supporting [static or] dynamic power sharing and EN-DC power class 2 can configure the total maximum transmission power as 
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= MIN{10 log10 [pLTE + MIN{pPowerClass, NR , (pPowerClass, EN-DC /ΔpPowerClass, EN-DC – pLTE ) / uD}],      PPowerClass,EN-DC, PEMAX,EN-DC}

for sub-frame p on CG 1 overlapping with physical channel q on CG 2, where pLTE, pPowerClass, NR, pPowerClass, EN-DC and ΔpPowerClass, EN-DC are the respective linear values of PLTE, PPowerClass for NR, PPowerClass, EN-DC and ΔPPowerClass, EN-DC with , ΔPPowerClass = 3 dB for EN-DC power class 2, while uD is the maximum UL duty cycle on the SCG with 0 < uD ≤ 1. If PLTE is greater than the supported power class of the MCG or the IE p-maxEUTRA-FR1-r15 absent
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= MIN { PEMAX, EN-DC ,PPowerClass, EN-DC – ΔPPowerClass, EN-DC }
The  PLTE has to be set to a value less than 23 dBm. This can be accommodated for TDD-TDD PC2 by replacing the average power on the FDD MCG (i.e. pLTE) in the formula above by the maxiumum average TDD MCG power, ud · pLTE, where ud is the maximum UL duty cycle as given by the LTE TDD configuration:
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= MIN{10 log10 MIN[ud · pLTE + (pPowerClass, EN-DC /ΔpPowerClass, EN-DC – ud · pLTE ) / uD, pLTE + pPowerClass,NR],      PPowerClass,EN-DC, PEMAX,EN-DC}
If 10 log10 (ud · pLTE) is greater than 23 dBm then
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= MIN { PEMAX, EN-DC ,PPowerClass, EN-DC – ΔPPowerClass, EN-DC }
Unlike for the FDD-TDD, the PLTE must not necessarily be less than the LTE power class, but the maximum average power on the LTE ud · pLTE, must not exceed 200 mW (23 dBm). Moreover, the total EN-DC power can never exceed pLTE + pPowerClass,NR.
There are significant performance gains compared to TDD-TDD EN-DC PC3:

· for PLTE = 23 dBm, ud = 0.4 and uD = 0.4 for NR PC3 the configured total output power is set at 25.8 dBm, the NR power increased from 16.1 (still at a lower PLTE = 22 dBm needed to prevent dropping for EN-DC PC3) to 22.5 dBm with the LTE at full power. The NR would not be dropped by scaling since Pcmax,c = 23 dBm for NR PC3.

· for non-overlapping transmissions the NR power can be transmitted at 23 dBm for NR PC3 and 25.8 dBm for NR PC2.
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 (the total EN-DC power), PLTE if present or the LTE power class. The SCG gets the remaining power after allocation of the LTE power according to the MCG UL grant, i.e. standard EN-DC power control. A UE supporting the duty cycle reporting can set the power up to 26 dBm (for some configurations this is also possible with the “blind” scheme for TDD-TDD). 
For small duty cycles on the SCG the total power can be set at 26 dBm, the formula above making sure that the average total EN-DC power never exceeds 23 dBm. For larger duty cycles, e.g. uD = 0.6 on the SCG, then the total power reduces to 24.6 dBm and the maximum SCG power 19 dBm with overlapping transmissions.
No CG coordination needed and UEs do not have to support duty-cycle management. Standard EN-DC power control.
3 Conclusions
Why not adopt the “blind” scheme as a baseline also for inter-band TDD EN-DC PC2? No CG coordination needed and UEs do not have to support duty-cycle management. Duty-cycle reporting added on top if supported by the UE and the network.
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