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Introduction
Similar to the study provided for 1PA architecture in [2] for intra-band ENDC, a 2PA architecture measurement campaign was conducted. Unfortunately, at the time of submission the analysis is far from completed, however, if allowed a further revision of this document with more data will be provided before the meeting. At this time ,the contribution covers a small data set for inner and outer allocations for DC_(n)41 NS04 -25 dBm/MHz requirement. Inner and outer allocations are defined in [2].
Discussion
Assumptions for Back-off Evaluation and Measurement Plan
As is normally the case for 3GPP studies, the PA is calibrated for 1 dB MPR for 100RB0 20 MHz DFT-s-OFDM QPSK waveform and 30 dBc ACLR for PC3 and 31 dBc for PC2.  
· Dual transmit path with 10dB antenna isolation and 4dB post PA losses
· P_ENDC=P_LTE+PNR is varied for P_LTE and P_NR power pairs such that P_LTE-P_NR is selected from 17.9, 13.3, 9.1, 5.9, 3.8, 2.3, 0.9, 0.0, -0.9, -2.3, -3.8, -5.9, -9.1, -13.3, -17.9 dB therby allowing to verify back-off needed across various P_LTE and P_NR pairs and define related contours but also the need to drop NR for large PSD differences
· LTE CC is 20 MHz and NR CC 40 MHz with 15 kHz SCS, contiguous case (denoted as L20N40G0) and  non-contiguous case with 20 MHz gap (denoted as L20N40G20)
· On NR side, CP-OFDM QPSK waveforms are predominantly used but DFT-s-OFDM behavior is also verified for 1RB+1RB and full allocation
· SEM, ACLR and spurious emissions are assessed for NS01 and NS04 and IMD order 3, 5 and 7 peaks measured in 1 MHz to assess inner and outer allocation types spurious performances
· Back-off is evaluated for inner and outer definitions as seen in chapter 2.1.2 and 2.2.2 of [1]
· Measured allocations in size order for both contiguous and non-contiguous intra-band ENDC inner and outer assessment as follows:
· Worst case outer: LTE 20 MHz 1RB0 + NR 40 MHz 1RB215 CP-OFDM and DFT-s-OFDM
· Best case inner: LTE 20 MHz 1RB99 + NR 40 MHz 1RB0 CP-OFDM and DFT-s-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 1RB0 + NR 40 MHz 2RB214 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 2RB0 + NR 40 MHz 1RB215 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 2RB0 + NR 40 MHz 2RB214 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 3RB0 + NR 40 MHz 3RB213 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 2RB0 + NR 40 MHz 4RB212 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 6RB0 + NR 40 MHz 6RB210 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 8RB0 + NR 40 MHz 4RB212 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 1RB0 + NR 40 MHz 20RB196 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 20RB0 + NR 40 MHz 20RB196 CP-OFDM
· Measured allocations in size order for both contiguous and non-contiguous intra-band ENDC outer only as follows:
· LTE 20 MHz 1RB99 + NR 40MHz 108RB108 CP-OFDM: specific for LTE ACLR due to IMD3
· LTE 20 MHz 50RB0 + NR 40MHz 108RB108 CP-OFDM
· LTE 20 MHz 100RB0 + NR 40MHz 108RB0 CP-OFDM specific for in gap LTE ACLR due to NR image in non-contiguous case
· Full allocation: LTE 20 MHz 100RB0 + NR 40 MHz 216RB0 CP-OFDM and DFT-s-OFDM
A new measurement setup has been used that allows to cross couple the two PA outputs directly with a controlled isolation while the two PA output signals are combined to measure directly the resulting spectrum. Previously, two separate measurements were done and the signal had to be combined mathematically to provide the resulting spectrum. Although this new setup is faster and more accurate, it took some time to debug and verify. As a result, the measurement data has been available only lately and only a small part of the data set could be analyzed in time for the submission deadline.

The resulting small subset is available and assuming it is acceptable, a revision could be provided at the meeting with the large set analyzed. The focus has been on small inner and outer allocation for DC_(n)41 NS04 requirement of -25 dBm/MHz and PC2 PAs, the allocations analyzed are:
· Outer, inner based on IMDs: LTE 20 MHz 1RB0 + NR 40 MHz 1RB215 CP-OFDM and DFT-s-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 1RB0 + NR 40 MHz 2RB214 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 2RB0 + NR 40 MHz 1RB215 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 2RB0 + NR 40 MHz 2RB214 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 3RB0 + NR 40 MHz 3RB213 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 2RB0 + NR 40 MHz 4RB212 CP-OFDM
· Outer, inner based on IMDs: LTE 20 MHz 1RB0 + NR 40 MHz 20RB196 CP-OFDM
It is hoped that these results and especially the inner outer definitions and results encourages more companies to contribute with measurements and/or simulations.
PC2 DC_(n)41 NS01 and NS04 Results
The results in Figure 1 provides P_LTE and P_NR power contours for -25dBm/MHz OOB NS04 requirement. Both inner and outer allocations are presented:
· Outer allocations have to meet -25 dBm/MHz for IM3
· inner allocations have to meet -25 dBm/MHz for IM5 as IM3 is within the aggregated bandwidth of the two CCs
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Figure 1: P_LTE and P_NR contours for outer (plain) and inner (dashed) allocations for -25 dBm/MHz NS04 spurious emissions.

Observations for NS04 PC2 contiguous case (only relative back-off behavior between inner and outer is important and not the absolute values at this time) are as follows:
· Outer allocations require at least 4 dB more back-off than inner allocations
· Only inner allocation allows to reach >26 dBm Pout for a 29 dBm power class or 26 dBm on 1 of the PA when P_LTE and P_NR are far from equal power.
· For large P_NR outer allocations DFT-s-OFDM performs better than CP OFDM
· At large P_LTE the outer allocations gets within 2dB of the 26 dBm max power, while at large P_NR CP-OFDM stays at least 4dB away from the 26 dBm max power. This is probably due to the difference in PAPR and shows that power sharing with Ptotal constant is not optimum for LTE power.

Complete NS01 and NS04 analysis be provided in a further revision of the document.
With this limited amount of analyzed data it is difficult to make strong conclusions but the 2PA behavior is very similar to the 1PA case from [2] and thus it is fair to make similar proposals. The only difference is that the difference between inner and outer performance may be a bit less in the 2 PA case since outer performance starts closer to the maximum power. Based on the studies in [1, 2, 3] in this data the Inner and outer concept is the best chance to optimize the back-off for intra-band ENDC MPR/AMPR for both NS01 and NS02. Furthermore, it seems that power sharing could still use a Ptotal concept but with an offset for LTE (ie not defined at equal power).
Proposals for intra-band contiguous and non-contiguous 2PA ENDC MPR evaluation are:
· Inner and outer allocations (as in [2]) are evaluated for different MPR (at least for QPSK and 16QAM)
· To finalize inner allocation assessment, the need for in band-emissions and EVM requirements in 2CC configuration must be decided
PC2 DC_41_n41 NS01 and NS04 Results
Will be provided in a further revision of the document.
PC3 DC_(n)41 NS01 and NS04 Results
Will be provided in a further revision of the document.
PC3 DC_41_n41 NS01 Results
Will be provided in a further revision of the document.
Conclusions
In this contribution, we provide the analysis of a very limited set for PC2 DC_(n)41 NS04 out of a large measurement set covering P2/PC3 and contiguous/non-contiguous cases. We hope the larger set can be further analyzed and presented at the meeting. Based on this limited data and the fact it correlates with other cases presented in [1, 2, 3] but also data for NR UL CA, we make the following proposal.

[bookmark: _GoBack]Proposals for intra-band contiguous and non-contiguous 2PA ENDC MPR evaluation are:
· Inner and outer allocations (as in [2]) are evaluated for different MPR (at least for QPSK and 16QAM)
· To finalize inner allocation assessment, the need for in band-emissions and EVM requirements in 2CC configuration must be decided
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