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Introduction
This contribution presents power amplifier (PA) back-off measurements for NS_05 for power class 2 (PC2) operation.
Discussion
The following assumptions are used for filter rejection:
· Filter rejection at B34 Rx: 11dB filter rejection.
NS_05 measurement data are presented to verify proposed A-MPR specified in Table 6.2.3.4-12 / Table 1 below.
[bookmark: _Ref101802401]Table 1: PC2 NS_05 agreed A-MPR (from Table 6.2.3.4-12)
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The NS_05 is defined to ensure protection of PHS services with requirements reproduced from Table 6.5.3.3.4-1 into Table 2.
[bookmark: _Ref101802671]Table 2: Additional requirements for "NS_05" (from Table 6.5.3.3.4-1)
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Power Amplifier Calibration
· PA calibration points: Due to the large back-off agreed for PC2 FDD operation ( 13dB), we use two PA voltage supply levels (Vcc1, Vcc2) using the waveform 20 MHz channel bandwidth (CBW), SCS 15 kHz, QPSK, DFT-S-OFDM, Lcrb=100 RB at Rbstart= 0:
· Vcc1 to meet -31dBc ACLR at 1 dB PC2 MPR;
· Vcc2 to meet -37dBc ACLR at 11 dB PC2 MPR.
· Post PA losses: 4dB;
· Power Class 2 (PC2) operation;
· Local Oscillator (LO) leakage: -28dBc;
· IQ Image rejection: -28dB;
· Counter-IM3 (C-IM3): -60dBc;
· Counter-IM5 (C-IM5): -70dBc; and
· we adopt notation xRy to refer to waveform of Lcrb=”x” RBs positioned at RBstart=”y”.
NS_05 PHS band Protection Results
Table 1 below summarizes the measurement results obtained for 20MHz CBW, Fc=1930MHz to meet band 34 protection requirements.
[bookmark: _Ref37430607]Table 2: Measured PC2 back-off levels for PHS band protection/NS_05 at 20MHz CBW, carrier Fc = 1930MHz.
	RB length
	RB start
	Back-off [dB]

	001
	000
	8.5

	002
	000
	8

	003
	000
	7.3

	005
	000
	6.8

	001
	027
	0

	001
	028
	0

	001
	029
	0

	001
	030
	0

	001
	105
	9.1

	050
	000
	12.1

	075
	000
	12

	100
	000
	12



The highest observed raw back-off level is approximately 12dB for PC2 operation for RB allocations 50R0,75R0 and 100R0, this back-off being driven by the Vcc2, i.e., the lowest PA calibration voltage. The agreed A-MPR therefore provides 1dB margin with regard to these measurements. We summarize in Figure 1 simulations the PC2 NS_05 results from [1],[2],[3]. We note that for these allocations, the simulated results spread across a wide range: 13dB to 14dB in [1]; 6.5 to 7dB in [2] and 11 to 12.5 dB in [3].
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[bookmark: _Ref111021820]Figure 1: NS_05 Simulation results from [1] (left), [2] (center), [3] (right).
Observation 1:
The highest measured raw back-off is 12dB for region A1 RB allocations, i.e., 1 dB margin from the agreed [13] dB A-MPR in table 6.2.3.4-12. 

At last meeting RAN4#103e, it was proposed to increase the PC2 A-MPR to [15] dB based on APT-like PA PC2 measurements [4]. Some companies objected and noted that this would allow a PC2 UE to have more than 3dB A-MPR difference compared to a PC3 UE, meaning that the PC2 UE would be allowed to have worst performance than a PC3 UE. We also share the opinion that 3dB is the maximum difference in A-MPR that can be accepted between a PC2 UE and a PC3 UE. Considering band n1 PC3 UEs are legacy devices, we cannot see how the PC3 A-MPR for NS_05 should be revisited at this stage. 

Observation 2:
With [13] dB A-MPR for A1 region, the difference in A-MPR between the band n1 PC2 UE and the PC3 UE is 3dB (10dB A-MPR is specified in Table 6.2.3.4-2). The benefits of PC2 operation for FDD band n1 would be lost if more than 3dB PC2-PC3 A-MPR difference were allowed.

Based on observations 1 and 2, we propose to remove brackets for PC2 A-MPR in Table 6.2.3.4-12.

Proposal: Remove brackets in Table 6.2.3.4-12 for PC2 NS_05 A-MPR.
Conclusions
In this contribution, we present our measurements for QPSK waveforms for n1 PC2 FDD operation for NS_05/PHS band protection.

Observation 1: 
The highest measured raw back-off is 12dB for region A1 RB allocations, i.e., 1 dB margin from the agreed [13] dB A-MPR in table 6.2.3.4-12.

Observation 2: 
With [13] dB A-MPR for A1 region, the difference in A-MPR between the band n1 PC2 UE and the PC3 UE is 3dB (10dB A-MPR is specified in Table 6.2.3.4-2). The benefits of PC2 operation for FDD band n1 would be lost if more than 3dB PC2-PC3 A-MPR difference were allowed.

Based on observations 1 and 2, we propose to remove brackets for PC2 A-MPR in Table 6.2.3.4-12.

Proposal: Remove brackets in Table 6.2.3.4-12 for PC2 NS_05 A-MPR.
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Modulation/Waveform A1 (dB) A2 (dB) A3 (dB)
Outer/Inner | Outer/Inner | Outer | Inner
DFT-s- Pi/2 BPSK <[13] <6 <65 | =2
OFDM
QPSK <[13] <6 <7 | <2
16 QAM <[13] <6 £85 | £2
64 QAM <[14] <6 <9 | <2
256 QAM <[185] <6 £95
CP-OFDM QPSK <[13] <6 <10 4
16 QAM <[13] <6 <10 4
64 QAM <[14] <6 <10 4
256 QAM <[16] <10
NOTE 1: Void

NOTE 2: Void
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