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1	Introduction
This contribution presents simulated PC2 1PA intra-band UL non-contiguous carrier aggregation back-off results.
2	Simulation scenario and assumptions
As previously discussed, for example, in [1] and [2], 1x26 dBm PA + 1LO with 200 MHz BW back-off is simulated for PC2 intra-band UL non-contiguous CA. Scenarios 
· symmetric 20+20 MHz CA with 20 MHz gap and
· asymmetric 20+40 MHz CA with 40 MHz gap.
[bookmark: _GoBack]are considered. In the symmetric scenario, MPR is simulated while sweeping the LO suppression in order to find feasible suppression. In the asymmetric scenario, spectral examples and  two specific CC allocations are used to highlight additional problems in reaching the ACLR threshold when the default IQ suppression is applied.
In the symmetric scenario range of channel outer edge allocations are simulated in order to evaluate the worst-case behaviour.
The simulation assumptions were as follows:
· IQ image and LO leakage are varied as discussed below,
· CIM3 = -60 dBc,
· PA calibration point was 20 MHz, 15 kHz, QPSK, DFT-S-OFMA, 100 RB at lower channel edge with 1 dB MPR, and
· no IBE or EVM was evaluated.
3	Back-off Results
[bookmark: _Hlk78562048]3.1	Symmetric 20+20 MHz CA with 20 MHz gap
Below, MPR results are shown using removed LO case as a reference result. MPR results with finite LO suppression are then compared against this reference. Thus, we are able to see how much of LO suppression is necessary in order to reasonably approximate the reference scenario. The results are shown in Figure 1.
First, default 28 dB LO suppression is applied. In this case, as can be seen in Figure 1, MPR for all simulated allocation equals, or exceeds, 20 dB (blue dots at top left in Figure 1). As intermediate steps, results with 31 dB and 35 dB LO suppression are also illustrated. Finally, when 37 dB LO suppression is applied, it can be seen that the difference when compared to the reference scenario without LO starts to become relatively small.
However, if the envelope of the MPR cloud is used to write the specification, already 35 dB LO suppression behaves quite close to the no LO scenario. Thus, this seems like a reasonable compromise.
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Figure 1. Simulated back´-off for 20+20 MHz CA with 20 MHz gap as a function of the allocation bandwidth without LO (the black dots) as reference scenario and with varied LO suppression (the blue dots) as noted in the plot titles.

Observation 1: With 35 dB LO suppression the back-off envelope approaches the envelope of the reference scenario where LO is excluded.
Observation 2: With 37 dB LO suppression the back-off, considering all simulated allocations, approaches the envelope of the reference scenario where LO is excluded.

3.2	Asymmetric 20+40 MHz CA with 40 MHz gap
In this section LO is excluded in the simulated signal in order to highlight additional IQ effects. Above reported LO effects are expected to apply also in asymmetric CA.
In asymmetric CA scenarios, an additional problem of finite IQ suppression becomes relevant. For example, as shown in Figure 2, the IQ image of one allocation can fall on the ACLR band in between the CCs.
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Figure 2. A spectrum example of example of IQ image falling on the ACLR band when the TX power is symmetrically divided along the CCs.
When the necessary PA back-off is simulated in such a scenario, the result exceeds 20 dB. This happens because the IQ image power falling on the ACLR band forbids achieving the threshold of 31 dB. However, when IQ suppression is increased to 29 dB, the ACLR problem is alleviated and in this example scenario back-off of 13.5 dB is sufficient.
When considering the general case, i.e. taking into account also other possible CC allocations, it can be concluded that for worst case allocations IQ suppression larger than the ACLR threshold is needed. An example of such difficult scenario could be asymmetric allocations in the CCs, where most of the transmitted power is located in one of the CCs and the IQ image of this allocation falls on the ACLR band. In such a case, achievable ACLR would be limited by the applied IQ suppresion. An example of such a scenario is illustrated in Figure 3, where ACLR remains at approximately 28 dB even with 20 dB PA back-off, when the default IQ suppresion of 28 dB is applied.
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Figure 3. A spectrum example of example of IQ image falling on the ACLR band when the TX power is asymmetrically divided along the CCs.

Observation 3: The ACLR effect of IQ image in asymmetric NC CA combinations depends on the CC allocations.
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Figure 4. Simulated ACLR of 1+1 RB allocations (on the left) and 1+100 RB allocations (on the right) as a function of set output back-off. ACLR threshold of 31 dB presented as a black dashed line.

Further, in Figure 4, ACLRs for 1+1 RB and 1+100 RB allocations are presented as a function of output back-off. In there, it can be seen that for achieving the threshold ACLR of 31 dB, IQ suppressions of 29 dB and 31 dB are needed. With 1+1 RB allocation, the small back-offs are not practical because of spurious emission limits. In the latter case, if output back-offs less than 18 dB are desired, IQ suppression of 32 dB would be necessary.
Observation 4: With unfavourable allocations, such as 1+100 RB in case of 20+40 MHz NC CA, IQ suppression of up to 32 dB can be necessary in order to achieve moderate MPR.
At the same time, relaxing the ACLR requirement could have a detrimental effect on the system performance as a whole, as ALRC limits are derived from coexistence studies.
Observation 5: Relaxing the ACLR requirement could have a detrimental effect on the system performance as a whole.
4	Conclusion
In this contribution we have presented further simulation results considering PC2 UL NC CA. Regarding symmetric CA combinations it was observed that
Observation 1: With 35 dB LO suppression the back-off envelope approaches the envelope of the reference scenario where LO is excluded.
Observation 2: With 37 dB LO suppression the back-off, considering all simulated allocations, approaches the envelope of the reference scenario where LO is excluded.
We expect this LO effect to be similar also in asymmetric combinations.
In addition, regarding asymmetric CA combinations, it was observed that
Observation 3: The ACLR effect of IQ image in asymmetric NC CA combinations depends on the CC allocations.
Observation 4: With unfavourable allocations, such as 1+100 RB in case of 20+40 MHz NC CA, IQ suppression of up to 32 dB can be necessary in order to achieve moderate MPR.
Furthermore, it was observed that
Observation 5: Relaxing the ACLR requirement could have a detrimental effect on the system performance as a whole.
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