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1	Introduction
The WF on NC CA [1], proposes further study on MPR for 1LO architectures, considering, for example, considering in-gap emission requirements that are stricter than -13 dBm/MHz SEM. Such analysis is provided in this contribution, considering -25 dBm/MHz and -30 dBm/MHz in-gap emission limits.
2	Simulation scenarios and assumptions
As previously discussed, for example, in [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 50 MHz gap (-25 dBm/MHz SEM limit in gap),
· symmetric 20+20 MHz CA with 60 MHz gap (general -30 dBm/MHz spurious limit in gap),
· asymmetric 10+40 MHz CA with 60 MHz gap (-25 dBm/MHz SEM limit in gap), and
· asymmetric 10+40 MHz CA with 70 MHz gap (general -30 dBm/MHz spurious limit in gap).
are considered. In the symmetric scenarios, MPR is simulated while sweeping the LO suppression in order to find feasible suppression. In the asymmetric scenario, MPR is simulated with varied IQ suppression levels and LO is excluded in order to highlight the IQ effects.
In the symmetric scenarios channel outer edge allocations are simulated in order to evaluate the worst-case behaviour. In the asymmetric scenarios, 10 000 random allocations per multiple access scheme are simulated in order to include also worst-case IQ image allocations. It is assumed that one allocation cluster in located in each of the carriers.
The simulation assumptions were as follows:
· IQ image and LO leakage suppressions are varied as discussed above,
· 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 considering LO suppression
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 with different gap widths and in-gap emission limits.
[bookmark: _Hlk78562048]3.1	Symmetric 20+20 MHz CA with -25 dBm/MHz in-gap limit
In Figure 1, the reference scenario with the LO excluded is shown first. Then, in the middle, 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 the very top of the figure). Finally, when 47 dB LO suppression is applied, it can be seen that the difference when compared to the reference scenario without LO becomes small, especially when considering the envelope of the back-off cloud.
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Figure 1. Simulated back-off for 20+20 MHz CA with 50 MHz gap and -25 dBm/MHz in-gap SEM as a function of the allocation bandwidth, without LO shown as a reference scenario (on the left, the black dots in all figures) and 28 dB (in the middle) and 47 dB (on the right) LO suppressions shown as the blue dots.

Observation 1: When considering -25 dBm/MHz in-gap SEM, 47 dB LO suppression is needed for the back-off envelope to approach the envelope of the reference scenario where LO is excluded.
3.1	Symmetric 20+20 MHz CA with -30 dBm/MHz in-gap limit
When considering the -30 dBm/MHz in-gap spurious emission limit, the back-off results are shown in Figure 2. Similarly, the reference scenario with the LO excluded is shown first. Then, in the middle, default 28 dB LO suppression is applied again and MPR for all simulated allocation equals, or exceeds, 20 dB. With this emission limit, 52 dB LO suppression is needed in order to push needed back-off close to the reference scenario without the LO.
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Figure 2. Simulated back-off for 20+20 MHz CA with 60 MHz gap and general -30 dBm/MHz in-gap spurious limit as a function of the allocation bandwidth, without LO shown as reference scenario (on the left, the the black dots in all figures) and 28 dB (in the middle) and 52 dB (on the right) LO suppressions shown as the blue dots.

Observation 2: When considering general -30 dBm/MHz in-gap spurious limit, 52 dB LO suppression is needed for the back-off envelope to approach the envelope of the reference scenario where LO is excluded.

4	Back-off results considering IQ image suppression
In this section the LO is excluded in the simulated signal in order to highlight additional IQ effects in asymmetric CA scenarios. Above reported LO effects are expected to apply also in the asymmetric CA.
4.1	Asymmetric 10+40 MHz CA with -25 dBm/MHz in-gap limit
In Figure 3, the reference scenario with the IQ image excluded is shown first. Then, in the middle, default 28 dB IQ suppression is applied. In this case, as can be seen in Figure 3, MPR for many simulated allocation equals, or exceeds, 20 dB (blue dots at the very top of the figure) and for most of the allocations clearly exceeds the levels of the reference scenario without the IQ image.. Finally, when 36 dB IQ suppression is applied, it can be seen that the necessary back-off needed approaches the reference scenario with only small differences.
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Figure 3. Simulated back-off for 10+40 MHz CA with 60 MHz gap and -25 dBm/MHz in-gap SEM as a function of the allocation bandwidth, without IQ image shown as a reference scenario (on the left, the black dots in all figures) and 28 dB (in the middle) and 36 dB (on the right) IQ image suppressions shown as the blue dots.

Observation 3: When considering -25 dBm/MHz in-gap SEM, 36 dB IQ image suppression is needed for the back-off envelope to approach the envelope of the reference scenario where IQ image is excluded.

4.2	Asymmetric 10+40 MHz CA with -30 dBm/MHz in-gap limit
When considering the -30 dBm/MHz in-gap spurious emission limit, the back-off results are shown in Figure 4. Similarly, the reference scenario with the IQ image excluded is shown first. Then, in the middle, default 28 dB IQ image suppression is applied and high back-off results are observed, approaching 20 dB for many of the allocations. With this emission limit, 42 dB IQ image suppression is needed in order to push needed back-off close to the reference scenario without the IQ image.
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Figure 4. Simulated back-off for 10+40 MHz CA with 70 MHz gap and general -30 dBm/MHz in-gap spurious limit as a function of the allocation bandwidth, without IQ image shown as a reference scenario (on the left, the black dots in all figures) and 28 dB (in the middle) and 42 dB (on the right) IQ image suppressions shown as the blue dots.
Observation 4: When considering general -30 dBm/MHz in-gap spurious limit, 42 dB IQ image suppression is needed for the back-off envelope to approach the envelope of the reference scenario where IQ image is excluded.

5	Summary
Herein, the LO and IQ image suppression results in case of different in-gap emission limits are summarized in Table 1.
Table 1. Summary of LO and IQ image suppression requirements in case of different in-gap emission limits.
	In-gap emission limit
	LO suppression requirement
	IQ image suppression requirement

	SEM -13 dBm/MHz [2]
	37 dB
	32 dB

	SEM -25 dBm/MHz
	47 dB
	36 dB

	Spurious emissions -30 dBm/MHz
	52 dB
	42 dB


Furthermore, PC2 1PA intra-band UL NC CA MPR when necessary LO and IQ image suppression requirements are met can be defined as
14.5;					0 <= B <= 1.44
15 - 0.361 B;			1.44 < B <= 25
6.45 - 0.0182 B;		25 < B <= BWagg,
where B is the combined allocation bandwidth and BWagg the combined bandwidth of the aggregated CCs. This is also shown in Figure 5, together with combined results presented above. When the suppression requirements are met based on the applicable emission limits, as summarized in Table 1, this MPR applies for all simulated scenarios presented in [2] and in here.
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Figure 5. Combined back-off results when required LO and IQ suppressions are applied together with the proposed MPR.
Observation 5: PC2 1PA intra-band UL NC CA MPR when necessary LO and IQ image suppression requirements are met can be defined as
14.5;					0 <= B <= 1.44
15 - 0.361 B;			1.44 < B <= 25
6.45 - 0.0182 B;		25 < B <= BWagg,

6	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: When considering -25 dBm/MHz in-gap SEM, 47 dB LO suppression is needed for the back-off envelope to approach the envelope of the reference scenario where LO is excluded.
Observation 2: When considering general -30 dBm/MHz in-gap spurious limit, 52 dB LO suppression is needed for the back-off envelope to approach the envelope of the reference scenario where LO is excluded.
In parallel, considering asymmetric CA combinations, it was observed that:
Observation 3: When considering -25 dBm/MHz in-gap SEM, 36 dB IQ image suppression is needed for the back-off envelope to approach the envelope of the reference scenario where IQ image is excluded.
Observation 4: When considering general -30 dBm/MHz in-gap spurious limit, 42 dB IQ image suppression is needed for the back-off envelope to approach the envelope of the reference scenario where IQ image is excluded.
Furthermore,
Observation 5: PC2 1PA intra-band UL NC CA MPR when necessary LO and IQ image suppression requirements are met can be defined as
14.5;					0 <= B <= 1.44
15 - 0.361 B;			1.44 < B <= 25
6.45 - 0.0182 B;		25 < B <= BWagg,
Based on these observations we can finally note that:
· Significantly improved modulator suppression performance compared to minimum requirement is needed in order to avoid very high MPR.
· Even if UE can fulfil these requirements, the MPR is still significant
· [bookmark: _GoBack]Architecture-specific MPR will increase future work at an accelerating pace since we need, for example, to specify A-MPRs for UL CA considering different architectures.

Thus, we propose to remove one LO architectures from the discussion:
Proposal 1: Remove one LO architectures from the discussion.
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