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1	Introduction 
This contribution presents power amplifier (PA) measurements to verify Band n13 PC2 NS_07 simulation results [1, 2, 3].
2 Discussion
Our measurements focus on verifying the 10MHz channel bandwidth (CBW) Region A1 A-MPR proposals from [1, 2, 3]. These are summarized in Table 1.
[bookmark: _Ref158636667]Table 1: Band n13 PC2 region A1 A-MPR proposals
	Modulation/Waveform
	PC3 ref.
	A1 [1]
	A1 [2]
	A1 [3]

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM QPSK
	12
	15: PC3 + 3
	PC3 +2 to +2.5
	12 (=PC3)

	CP-OFDM QPSK
	14
	17: PC3 + 3
	PC3 +2 to +3
	14 (=PC3)



The evaluation of the PA output-back-off (OBO) to meet the NS_07 requirements present at least three challenges:
1) For some RB allocations, the simulated PC3 raw OBO exceeds the agreed upon PC3 A-MPR [1, 2]. Thus, it was proposed to evaluate the PC2 A-MPR, by comparing the difference between the simulated PC3 results and the simulated PC2 results, rather than formulate absolute OBO results,
2) When OBO exceeds 6 to 8dB, measurements obtained by keeping the PA supply voltage constant may not be representative of worst-case smartphone performance,
3) It is challenging to simulate the impact of PA-to-PA cross-coupling/reverse IMD for transmit diversity (TxD) 23+23dBm architectures. 
It is important to note that RAN4 introduced an extra [2]dB A-MPR allowance. This accounts for the TxD challenges for Band n1 PC2 A-MPR. This allowance is captured in Note 7 of Table 6.2.3.1-1, and is reproduced in Table 2 below.
[bookmark: _Ref158973739]Table 2: Band n1 PC2 TxD NS_05, NS_05U, NS_48, NS_49 allowance – Table 6.2.3.1-1.   
[image: ]
Observation 1: For band n1 PC2 A-MPR, an additional [2] dB allowance was agreed upon to account for TxD performance.

This paper consolidates measurements that can be used to compare the measured PC3 performance, vs 1x26dBm PC2, vs 23+23dBm PC2 architectures.
2.1 Power Amplifier Calibration
· Local Oscillator (LO) leakage: -28 dBc, IQ Image rejection: -28 dB.
· C-IM3 -60dBc, C-IM5 -70dBc.
· Power Class 3 (PC3) and PC2 operation and 4dB post PA insertion losses.
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, and 100 RB at the lower channel edge with 1 dB MPR, and:
· for 1xPC3 and 2xPC3 (23+23dBm): ACLR -30 dBc,
· for 1xPC2 (1x26dBm): ACLR -31 dBc.
· Variable Vcc whenever required.
2.2 Measurement Results
The measurement results are captured in Table 3, assuming 10dB antenna-to-antenna isolation for 23+23dBm.
[bookmark: _Ref158982734]Table 3: Measured Band n13 PA OBO for Region A1 – 10MHz CBW 
	Modulation/Waveform
	UL allocation
	1x26dBm
	23+23dBm

	DFT-s-OFDM QPSK
	50(RBstart=0)
	PC3 + 2.7dB
	PC3 + 4dB

	CP-OFDM QPSK
	52(RBstart=0)
	PC3 + 2.9dB
	PC3 + 4.5dB



Observation 2: For region A1, 10MHz CBW, the measurements confirm simulation results from [1, 2]: For 1x26dBm PC2 PA: PC3+2.7dB and PC3 +2.9dB OBO is needed to meet the NS_07 requirements. For 2x23dBm PC3+PC3 (TxD) architectures, an additional 1.4dB to 1.6dB OBO is needed.

Based on observation 1 and 2, we suggest adopting the following proposal.
Proposal: In Table 6.2.3.1-1, attach Note 7 to the Band n13 NS_07 A-MPR requirement.
3 Conclusion
In this contribution, we have presented measurement data to verify the Band n13 10MHz CBW output power back-off required to meet the NS_07 requirements. We make the following observations and proposal.
Observation 1: For band n1 PC2 A-MPR, an additional [2] dB allowance was agreed upon to account for TxD performance.

Observation 2: For region A1, 10MHz CBW, the measurements confirm simulation results from [1, 2]: For 1x26dBm PC2 PA: PC3+2.7dB and PC3 +2.9dB OBO is needed to meet the NS_07 requirements. For 2x23dBm PC3+PC3 (TxD) architectures, an additional 1.4dB to 1.6dB OBO is needed.

Proposal: In Table 6.2.3.1-1, attach Note 7 to the Band n13 NS_07 A-MPR requirement.
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NOTE 7 The 1Tx architecture is assumed. For power class 2 UE indicating txDiversity-r16 [TS 38.306], the additional
relaxation of [2] dB is applicable.




