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1. Introduction
A study item [1] was approved to investigate how to introduce power class 2 for inter-band EN-DC consisting of 1 LTE FDD band + 1 NR TDD band in Rel-16.  This contribution provides initial considerations.
2. Discussion

2.1. SAR mitigation

PC2 FDD-TDD EN-DC consists of two possible configurations according to [1]

	· 
	EN-DC total power
	LTE maximum power
	NR maximum power

	Case 1
	26dBm
	23dBm
	23dBm

	Case 2
	26dBm
	23dBm
	26dBm


Note: for case 1 and case 2, the duty cycle of NR TDD can be different.
Mechanisms have been defined in 3GPP to facilitate meeting SAR for UE’s capable of transmitting at power levels higher than 23 dBm.  These mechanisms include shrinking the transmit duty cycle, either by limiting PC2 applicability to a subset of available UL/DL frame configurations or by signaling a MaxUplinkDutyCycle capability, or by P-MPR power reduction.  For FDD-TDD EN-DC, a similar approach can also be employed. Two options to restrict the transmit duty cycle can be considered.
1. Limit the duty cycle based on the EN-DC total power.  For example, at 26 dBm EN-DC total power, the duty cycle might be restricted to be no larger than 50%.

2. Limit the duty cycle independently on each cell group.  For example, for case 1 the duty cycle could be restricted to no larger than 50% independently on each PC3 cell group.  For case 2, the duty cycle could be limited to 50% on PC3 MCG and 25% on PC2 SCG, or 33% on both MCG and SCG.    

Constraining the duty cycle on total power implies that the transmit opportunities for either the MCG or the SCG are limited to certain time windows, where the time windows are common between the MCG and SCG.  However, since the MCG and SCG for inter-band EN-DC are not necessarily synchronous and operate largely independently (i.e., distinct HARQ timelines), having common transmit time windows between the two is overly restrictive.

On the other hand, constraining the transmit duty cycle independently on each cell group allows for greater flexibility in timing and may be the only practical option considering the separate timelines and schedulers on each cell group.  The inherent assumption of independent duty cycle control is that the SAR responds linearly with respect to two separate transmissions; in other words, the sum of two transmissions at 23 dBm impacts SAR in the same way that a single 26 dBm transmission does.
The method for limiting the duty cycle for standalone NR is to signal a MaxUplinkDutyCycle parameter that indicates the maximum duty cycle the UE can tolerate.  The network scheduler is expected to take this input into consideration when scheduling uplink grants to the UE.  The same mechanism can be used to limit the duty cycle for the NR cell group in a FDD-TDD EN-DC configuration.  For the LTE cell group, a similar capability signaling can be introduced for which the network can then use to configure an appropriate tdm-PatternConfig on the LTE CG to reduce its transmit duty cycle.
2.2. MSD
In the context of EN-DC, reference sensitivity degradation occurs when noise from the transmitter on one cell group, typically the TDD transmitter, interferes with simultaneous reception on the other cell group, typically the FDD receiver.  These degradations have so far not been well studied for EN-DC yet, but in some instances, particularly for harmonic or IM interference, copied from LTE CA.  For PC2 in the NR TDD cell group (case 2), however, there are no LTE CA combinations to copy from since PC2 is not applicable to the uplink carrier in a CA configuration according to 36.101.  The Tx noise, IP2, and other effects of a PC2 transmission will lead to larger degradation, i.e., higher MSD, in the Rx band than a PC3 transmitter would have.    

2.3. Spurious emissions

For EN-DC with PC2 level output power, the spurious emissions due to reverse IM products may need to be considered.  Requirements may include coexistence of -50 dBm/MHz or other spurious emission requirements.  The emissions will be higher due to the higher transmit power of PC2, but the suppression provided by the front-end Tx filter may be sufficient to reduce the reverse IM product to a manageable level.  This remains to be verified.  

3. Conclusion

This contribution provides initial considerations for PC2 FDD-TDD EN-DC configurations.  SAR mitigation is considered with a suggestion that an uplink duty cycle capability parameter could be sent independently in each cell group to constrain the overall weighted Tx duty cycle.  MSD and spurious emissions may have to be re-evaluated for certain band combinations since the higher transmit power afforded by the PC2 transmitter will also generate higher noise products in the affected receive band.
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