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1 Introduction
In RAN4 meeting #70, two way forward documents were submitted [1, 2] and the way forward on LNA gain switching with timing offset was agreed [1]. The agreements are as follows:
· NC CA Demodulation test purposes
· Propose 1: Ensure performance in Scell due to the LNA gain changing on Pcell SF border but with timing offset in SCell. 

· Propose 2 FFS: To guarantee the performance on the lower power CC in the presence of higher power CC as a blocker, for low SNR (QPSK performance) as well as high SNR (64QAM performance) cases.
· Non-Collocated test case for purpose 1
· Simulation assumption:
· PDSCH tests with timing offset [+/-30.26us] :
· FDD: tests with 10+10MHz /[TDD: tests with 20+20MHz]
· EPA [200/70], TM3 rank2, MCS 5/20, Antenna configuration 2*2

· The above simulation assumptions are for evaluation purpose and will be confirmed in future meetings and other simulation assumption is not excluded. 
· Open issues for purpose 1 test
· The maximum timing offset for non-collocated intra-band NC CA

· Negative/positive timing offset for test case

· Is EPA200 channel enough for trigger LNA switching?

· Is EPA70 channel to be considered as well?

· Band agonistic power imbalance between CCs
In this contribution, we will focus on the topic of LNA switching.
2 Discussion
In Figure 1, we provide the simulation results according to the agreed way forward. And in our simulation, we use some power switching patterns for each case:
· Case 1: timing offset = +30.26us and power switching step = +/-12dB EPA200;

· Case 2: timing offset = +30.26us and power switching step = +/-20dB EPA200;

· Case 3: timing offset = -30.26us and power switching step = +/-20dB EPA200;

Where the LNA gain will change every subframe in the pattern of 0dB →12dB→0dB→12dB→…
It is observed that
· Observation 1: for QPSK MCS5, the performance degradation of PDSCH with timing offset +/-30.26us and up to 20dB power switching is small.
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Figure 1: Simulation results with MCS 5
In Table 1, we provide the simulation results for MCS20 under EPA200, where the timing offset is 30.26us and power switching step is +/-12dB.

Firstly, EPA channel would not be suitable for the test because the required SNR for 70% would be much larger due to dual-layer transmission with MCS#20. Secondly, it would be observed that 64QAM would be sensitive to channel estimation error caused by the power switching.
· Observation 2: for 64QAM MCS20, the performance degradation of PDSCH with timing offset +/-30.26us would be significant.

· Observation 3: EPA channel with 64QAM MCS20 is not suitable for test.
Table 1: simulation results with MCS20

	SNR
	Throughput w/o timing offset (Mbps)
	Throughput w timing offset (Mbps)

	6
	2.2691
	1.6273

	8
	9.3055
	8.7784

	10
	12.1018
	11.5975

	12
	13.8895
	13.3624

	14
	15.8836
	14.5313

	16
	19.2528
	16.2044

	18
	22.5991
	18.5194

	20
	26.3580
	20.6509


3 Conclusions

In this paper, we provide the simulation results with emulation of LNA switching according to the agreement in the previous meeting. We observe that
· Observation 1: for QPSK MCS5, the performance degradation of PDSCH with timing offset +/-30.26us and up to 20dB power switching is small.

· Observation 2: for 64QAM MCS20, the performance degradation of PDSCH with timing offset +/-30.26us would be significant.

· Observation 3: EPA channel with 64QAM MCS20 is not suitable for test.
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