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1
Introduction
Maximum input level for intra-band 3DL CA has been discussed in last two RAN4 meetings [1-3]. Though the UE characterization data presented in [2] seemed to support the proposal on tightening the requirement by 5 dB from single DL in order to maintain the same DL coverage range, the measurement results, however, were based on single carrier operation where the 6-dB performance margin in one of the devices could be dissipated in real 3DL test condition. In this contribution, we intend to raise the concern that for intra-band CA both UE and BS linearity likely would need to improve by more than the power level increase from single carrier due to the elevated PAPR. Therefore, it is suggested to collect more analysis data before finalizing the requirement.                                      
2
Discussion
UE maximum input level for intra-band 3DL CA has been proposed as -20 dBm in last two RAN4 meetings [1-3], a 5-dB increase from single carrier requirement for a respectable reason of maintaining the same DL coverage range, as was evolved from 2DL CA. In last meeting, UE maximum input level measurement data from 3 device vendors had been presented [2] which are restated in Table 2-1. The contribution was intended to show that by tightening the requirement to -20 dBm, most UEs still have sufficient performance margin to pass the requirement, or at least, by 6 dB.        
	Test Bandwidth
	Vendor 1
	Vendor 2
	Vendor 3

	20 MHz
	-14 dBm
	-10.5 dBm
	-10.5 dBm

	5 MHz
	-14 dBm
	-10.5 dBm
	-10 dBm


Table 2-1 UE maximum input level measurement data recaptured from [2]
However, it is understood that the measurement was performed based on single-carrier operation where the waveform is likely to have less PAPR (peak-to-average power ratio) than multiple aggregated carriers. As in 3DL CA, the 3 CCs are independently modulated; a worst-case of 5-dB increase in PAPR from single carrier can be anticipated. Since UE maximum input power level is mostly limited by receiver linearity, for intra-band 3DL CA the performance would be backed off by 5 dB to accommodate the increased PAPR which could leave no production margin for Vendor 1.

On the other hand, for base station if the 3DL carriers are amplified by a single PA, the linearity requirement would be 10 dB higher than single carrier if PSD for each carrier is maintained and 5-dB PAPR increase is assumed. Furthermore, the wider modulation bandwidth may also moderate the effectiveness of digital pre-distortion for PA due to the augmented memory effect.

Since the maximum input level requirement is tested under 64 QAM 3/4 code rate which would demand an EVM better than 8%. If the degradation is split evenly between BS transmitter and UE receiver, each would need to perform better than 5.7%. This may raise the concern as whether UE receiver and BS transmitter would have sufficient linearity margin to accommodate the 5-dB increase in total power and 5-dB increase in PAPR.

Based on the above discussion and concern, it is suggested RAN4 should collect more analysis data (from simulations or measurements) before the requirement can be finalized.             

3
Conclusion

In this contribution, we raised the concern that for intra-band CA both UE and BS linearity likely would need to improve by more than the power level increase from single carrier due to the elevated PAPR. Therefore, it is suggested to collect more analysis data before finalizing the intra-band 3DL CA maximum input level requirement.
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