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1 Introduction
In RAN4#RAN72 meeting the UE performance for intra-band non-contiguous CA with large power imbalance was discussed in [1], but there is no consense on UE performance test with high input power level and large power imbalance either as band agnostic or band specific tests. 
In this contribution we further provide simulation results with large power imbalance under non-collocation deployment and our view on how to precede this work in future.
2 Discussion
For the proposed bandwidth combinations as 10+5MHz where the frequency gap between CCs is 10MHz and the 10MHz is the low power wanted CC and 5MHz is high power blocker CC. According to the In-band blocking configuration from Table 7.6.1.1-1 and Table 7.6.1.1-2 in [2], the Case 2 type of power level should be valid for 10MHz frequency gap. We further take the worst REFSENS level, for example from Band 4 with 10MHz at level -97dB. With 10MHz frequency gap and 10+5MHz as the wanted and blocker CCs the F_offset between 2 CCs are 17.5MHz, which fall in to the condition of In-band blocking Case 2 as shown in the following tables. The power levels calculated from the In-band blocking level to support QPSK and 64QAM as Option 1 are shown in Table 1. When it comes to the support of 64QAM a power boosting of 19dB is needed on the wanted CC so the relative power imbalance is reduced here for 64QAM with Option 1. Then as required from operator in order to support 64QAM with high power on both CCs the Option 2 is calculated by taking the maximum input power level on PCell and increase the same power difference as (-25-(-44)) = 19dB on SCell so the power level on SCell is -91dB+19dB (to support 64QAM) + 19dB(to have maximum input power level on PCell)= -53dB for Option 2. Similar high power level can be calculated for QPSK as Option 2.
Table 1 Proposed maximum power imbalance and corresponsing received power level on each CC for demodulation test setup

	Supported modulation mode on low power Marco cell CC
	QPSK Option 1
	QPSK Option 2
	64QAM Option 1
	64QAM Option 2

	Maximum allowed power difference
	47dB
	47dB
	28dB
	28dB
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Based on the power level proposed in Table 1, Figure 1 and 2 show the relative TP with R.2 FDD for QPSK 1/3 and R.7 FDD for 64QAM ¾ with AWGN channel with different Input power levels as Option 1 and 2 and without a blocker. 
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Figure 1 Relative TP for 10MHz wanted CC with R.2 FDD AWGN channel
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Figure 2 Relative TP for 10MHz wanted CC with R.7 FDD AWGN channel

From the results we can see in Figure 1 with QPSK the TP performance for Option 2 is worse than Option 1 and without Blocker CC between SNR -8dB to -3dB. This proves the linearity is different even though the power difference is kept the same as 47dB for both Option 1 and Option 2. Figure 2 with 64QAM the TP performance of blocker with both Option 1 and Option 2 are aligned with the case when there is no blocker. So with high input power as Option 2 the UE performance can be different than with low input power for both CCs.
Observation 1: Different Input power levels on 2 CCs with same power difference can have different UE performance due to different linearity on the RF.
Furthermore, from Figure 1 and Figure 2 it can be seen the TP is dropping deeply around SNR=-5~-3dB and SNR=13~14dB respectively, which are the interesting test point around 70% maximum TP. This means even with a proper power level chosen with proper scenario configured for the test, it still would be really difficult to set the test point with reasonable testing margin needed from RAN5. It is very risky for the conformance test that with like 0.5dB worse SNR, the performance could drop from 100% to around 60% and hence fail the test. Under the targeted SNR the MCS has limited options and all possible MCS give the same behaviour with TP dropping fast within a small SNR range, hence it makes it difficult to choose the test point. We had similar experience for the test of intra-band contiguous CA with 6dB power imbalance in order to check the image rejection. With the current bandwidth combination it seems impossible to define new test under such bandwidth combination as 10+5MHz. So with the difficulty of finding proper test points we recommend not define UE demodulation test under this scenario.
Observation 2: With current bandwidth combination as 10+5MHz the TP drops from100% to 50% within 1dB which brings huge risks for UE demodulation tests.
Proposal 1: No UE demodulation tests for NC CA with high input power level with large power imbalance.

In order to still help operators to define proper test under CA deployment scenario 4 with non-collocated deployment for NC CA though it fails to find good UE demodulation tests, we think it’s proper to define a new In-band blocking requirement to support 64QAM with high input power levels as long as this new requirement will only be applied to the NC CA with CA deployment scenario 4. 

Proposal 2: Define new RF In-band blocking requirement to support 64QAM with high input power levels with the condition that this new requirement will only be applied to NC CA with CA deployment scenario 4.
3 Conclusions

In this contribution we continue the discussion on scenario for intra-band non-contiguous CA with high input power level and large power imbalance and provide the simulation results together with the following obserbations and proposals.
Observation 1: Different Input power levels on 2 CCs with same power difference can have different UE performance due to different linearity on the RF.

Observation 2: With current bandwidth combination as 10+5MHz the TP drops from100% to 50% within 1dB which brings huge risks for UE demodulation tests.

Proposal 1: No UE demodulation tests for NC CA with high input power level with large power imbalance.

Proposal 2: Define new RF In-band blocking requirement to support 64QAM with high input power levels with the condition that this new requirement will only be applied to NC CA with CA deployment scenario 4.
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