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Introduction
In RAN#82, a 1dB increase in A-MPR for UE supporting dynamic power sharing [1] has been introduced for DC_(n)71AA operation. It has also been agreed in [1] to perform a conditional check on the difference of power spectral density between the configured transmission power of MCG and SCG with a [6dB] value tentatively proposed in brackets. In this contribution both simulation and experimental measurements are provided to verify the validity of these changes.
Discussion
Simulation and measurement assumptions
Assumptions are based on previous contribution [2].
LTE takes LTE MPR as if transmitted alone. LTE power denoted “PLTE” is limited to power levels ranging from 14 to 22 dBm. 
For each PLTE, NR power, denoted “PNR” is swept to determine the NR A-MPR in order to meet emission limits and/or keep total power within power class limit. EN-DC power class 3 is assumed and:
· LTE modulation: always QPSK (to maximize LTE power, hence minimizing the power quota left for NR),
· NR subcarrier spacing: 15 kHz,
· NR modulation: QPSK, 
· NR waveforms: CP-OFDM and DFT-S-OFDM
· Carrier and image suppression 28 dB,
· EN-DC ACLR according to 38.101-3, 
· SEM according to 38.101-3, 
· General spurious emission limit from 38.101-1,
· Band 12 and 29 co-existence limits according to specifications and duplexer rejection assumptions as in previous agreements,
· Compared to [2], a 50dB duplexer rejection is assumed for protection of downlink band 71.
· EVM and in-band emissions ignored,
· Power Amplifier (PA) to antenna insertion losses of 4 dB. 
· PA linearity calibration point: 
· Simulation: QPSK 100RB DFT-S-OFDM signal with 0.5dB MPR.
· Measurements: QPSK 100RB DFT-S-OFDM signal with 1dB MPR.
· Bandwidth combinations:
· Simulated: 
· NR+LTE: 15+5, 10+10, 10+5, 5+15, 5+10, 5+5 MHz 
· LTE+NR: 15+5, 10+10, 10+5, 5+15, 5+10, 5+5 MHz
· Measured: N15_L5_DFT-S-OFDM, [N15_L5_CP-OFDM, ongoing measurements at time of writing]

Simulated Results
PLTE is swept in 1 dB steps from 14 to 22 dBm. As in [2], the case PLTE =23 dBm is not simulated since in this case no power sharing is possible with NR. For each PLTE power level, PNR is swept until either EN-DC maximum power class level is reached or emissions / band protection limits are met. Since the objective is to compare simulated PNR versus measured PNR A-MPR, only simulation data corresponding to the measured N15_L5 cell bandwidth (CBW) configuration are presented here. The obtained PNR levels versus PLTE with NR using CP-OFDM and DFT-S-OFDM are presented in Figure 1 as a function of the total number of allocated resource blocks, denoted here “RBtot”:
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Figure 1: NR A-MPR as function of DC total number of allocated RBs (RBtot) for NR 15 MHz channel below LTE 5 MHz. NR configured with QPSK CP-OFDM (left) and DFT-S-OFDM (right).
Measurement Results
At the time of writing, and due to time constraints, the presented measurement campaign has been restricted to 20000 measurements points collected for the QPSK DFT-S-OFDM N15_L5 configuration only. Since the goal is to calibrate simulation model accuracy, measurements are performed on a reduced set of RBtot samples. Simulation results are used to identify the worst case corner RB allocations for each RAT. Worst case RB allocations are identified by searching for the minimum power level of PNR_max transmission power that guarantees passing all emissions and band protection requirements. The measurement campaign follows the same method as that used in simulation campaign: for each PLTE level, PNR is swept until either EN-DC maximum power class level is reached or emissions / band protection limits are met. Measurements are repeated at the following corner RBtot values: [2],[5],10,20,30,40,[50],100. Values in brackets are currently being measured and might become available at the time of presentation. We also intend to present measurement data for QPSK CP-OFDM N15_L5 configuration.
Measured NR A-MPR values are plotted with plain dots against simulation data (plain lines) in Figure 2 -left. The curves present the maximum required NR A-MPR among allocations with given value of RBtot. Simulated values indicate a slightly lower NR A-MPR value than those obtained by measurements. In Figure 2 - right, a 1.2 dB offset has been applied to the simulated data to allow comparison of simulated vs. measured NR A-MPR values. Measured NR A-MPR values are in reasonable agreement with simulation at the RBtot values >= 10. 
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[bookmark: _Ref1117340]Figure 2: Simulated (plain lines) vs measured (plain dots) NR A-MPR as function of RBtot for NR15_L5, NR configured with QPSK DFT-S-OFDM. Left: raw comparison with simulated data. Right: comparison against simulated data with 1.2 dB correction factor.
In Figure 3, we compare measured PNR levels (blue line) against simulated values (orange line) for which a 1.2 dB correction factor has been applied vs PNR power levels according to A-MPR rules in [3] (black dotted line) versus A-MPR rules approved in [1] (grey line) at RBtot =100, 30, and 20 in A, B, C respectively. The measured power spectral density difference between MCG and PCG at the measured NR A-MPR is overlaid on secondary y axis in red line. Xscale has been omitted for sake of simplicity. On each of these graphs, the measured PSD difference exhibit a wide range of values vs PLTE. The PSD discontinuities in Figure 3, B and C result from the fact that the worst case RB allocations extracted from simulated data differs from one PLTE level to another. This is not the case in Figure 3-A for which a unique RB allocation set meets RBtot=100, ie, the same waveform is used across all power sweeps of PLTE and PNR.
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[bookmark: _Ref1117532]Figure 3: Simulated PNR (orange line) vs measured PNR (blue line), vs PNR according to [3] A-MPR agreement (dotted black line), vs PNR according to agreed RP#82 A-MPR [1] (grey line) and Delta_PSD (red line) as function of PLTE for NR15_L5, NR configured with QPSK DFT-S-OFDM. “A”: RBtot=100, “B”: RBtot=30, “C”: RBtot=20. A 1.2dB correction factor is applied to PNR power levels obtained from simulations. A power level of -999 dBm is used to illustrate NR dropping on grey and black dotted lines.
Observation 1: In the ACLR limited plateau region (Figure 3-A), measured data is within 1.2 dB from simulated values.
Observation 2: The A-MPR tables valid at RAN4#87 provide ample margin with regards to PNR values obtained by measurements. From a measurement perspective, the extra 1 dB added in RP#82 does not appear to be necessary for RBtot >=20. Simulation data indicates it is not needed across the entire range of RBtot values.
Observation 3: The measured PSD difference between the MCG and PCG exhibits a large spread depending on the operating point: -10.1 to 19.8 dB in Fig.9-A, -3.7 to 8 db in Fig.9-B, -6.6 to 3.9 dB in Fig.9-C.
Observation 4: The measured and simulated data indicate that it is possible to avoid NR dropping even for PLTE >= 15 dBm. It can also be seen in Fig.9-A that for PLTE <=12 dBm, it is possible to operate NR at power levels >= 20 dBm. 
More measurement results are expected before the start of the meeting to check QPSK CP-OFDM N15_L5 and RBtot values in brackets. Looking forward, if correlation between measurements and simulation is confirmed across waveform types and other cell BW, this work will be used to perform Release 16 studies as agreed in [4] and for other similar intra-band EN-DC deployments such as DC_(n)5AA.
Conclusions
In this contribution the required back-off needed to meet DC_(n)71AA out of band emissions for NR operation in DC_(n)71AA has been studied. A 1.2 dB correction factor offset seem to provide good agreement between experimental measurements and simulation results for RBtot >=20. We observe:

Observation 1: In the ACLR limited plateau region (Figure 3-A), measured data is within 1.2 dB from simulated values.
Observation 2: The A-MPR tables valid at RAN4#87 provide ample margin with regards to PNR values obtained by measurements. From a measurement perspective, the extra 1 dB added in RP#82 does not appear to be necessary for RBtot >=20. Simulation data indicates it is not needed across the entire range of RBtot values.
[bookmark: _GoBack]Observation 3: The measured PSD difference between the MCG and PCG exhibits a large spread depending on the operating point: -10.1 to 19.8 dB in Fig.9-A, -3.7 to 8 db in Fig.9-B, -6.6 to 3.9 dB in Fig.9-C.
Observation 4: The measured and simulated data indicate that it is possible to avoid NR dropping even for PLTE >= 15 dBm. It can also be seen in Fig.9-A that for PLTE <=12 dBm, it is possible to operate NR at power levels >= 20 dBm. 
Further measurements are currently being ran to confirm the validity of these observations across RBtot >=2, and for CP-OFDM QPSK NR modulation, as well as for other CBW combinations. This work will be used to perform Release16 studies as agreed in [4] and for other similar intra-band EN-DC deployments such as DC_(n)5AA.
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