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1. Introduction

This contribution is an update to R4-093696 CR Band1 - PHS coexistence (reference [1]) presented in RAN4#52bis where we provided A-MPR thresholds based on simulations.  In this contribution, we provide additional measured data using a development platform with full RF lineup to support the proposed changes.
2. Discussion

In [2], the need for A-MPR in Band 1 under NS_05 spectral emissions requirements was presented.  A specific proposal for A-MPR was presented in [1] consisting of removing the restriction on A-MPR to QPSK modulated waveforms, and setting the A-MPR thresholds to 40, 54, and 64 RB’s for 10, 15, and 20 MHz bandwidths, respectively.
We have undertaken additional lab measurements to measure the spectral emissions in particular for 16QAM modulated waveforms with large allocations, which currently are not afforded any A-MPR.  These measurements were taken with a nominal device; thus, to ensure margin for production tolerances, 3dB is also added to the actual measured emissions values.  The output power was set to 21 dBm at the antenna connector to account for the 2dB MPR.  A further test was conducted to mimic the effect of a PA which is sized to just barely meet ACLR requirements (similar to the methodology used in [2]).  A PA designed in such a manner to provide the maximum power efficiency for Band 1 operation is then measured for compliance to NS_05 emission requirements.  The results of the lab measurements are shown in the table below

	Channel BW (MHz)
	Modulation
	Resource Blocks
	Emissions (dBm/300kHz)
	Emissions with production margin (dBm/300kHz)

	10
	16QAM
	50
	-45.6
	-42.6

	15
	16QAM
	75
	-44.1
	-41.1

	20
	16QAM
	100
	-42.6
	-39.6

	20
	16QAM
	100
	-40.1 (ACLR limited)
	-37.1 (ACLR limited)


It can be seen that for 16QAM modulation with larger RB allocations, the spectral emissions requirements associated with NS_05 are challenged.  With production margins are taken into account, either emissions are marginal or fail the requirement.  In particular, when a PA calibrated for maximum power efficiency in Band 1 operation it is likely to fail the additional NS_05 emissions requirements if A-MPR is not provided.  
3. Proposal

The current A-MPR allowance for NS_05 applies only to QPSK modulated waveforms with allocations of greater than or equal to 50 RB’s.  We had previously proposed removing the QPSK qualifier and modifying the A-MPR thresholds as a function of channel bandwidth.  To promote expedient progress on this requirement, we have identified that the most challenging scenarios for meeting the requirement is for 16QAM modulated waveforms with large allocations.  Therefore, we propose simply removing the QPSK qualifier to allow all waveforms the needed A-MPR when the uplink allocation is greater than or equal to 50 RB’s.  This proposal is formalized in [3] and [4].
4. Conclusion

In this contribution, we have provided measured data showing that 16QAM modulated waveforms with large uplink configurations will be most challenged to meet NS_05 spectral emissions requirements since no A-MPR is provided.  We propose to remove the restriction that A-MPR is only provided for QPSK waveforms to provide the needed A-MPR for 16QAM waveforms.  It is worth noting that all Band 1 devices (i.e., not limited to those destined for operation in NS_05 regions) will be tested against these spurious requirements.  Thus, all devices including those with Band 1 PA’s which were never designed to meet the additional spectral emissions will be required to comply, regardless of their intended NS_05 usage.  If A-MPR is not provided, all Band 1 devices may be required to redesign their PA operating points to meet this requirement and in so doing, may suffer a reduction in power efficiency.  An alternate solution to mitigate this consequence, if A-MPR is not acceptable, might be to make the NS_05 requirement optional. 
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