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1 Introduction
In RAN4#70 meeting the UE performance for intra-band non-contiguous CA was discussed in [1] and the way forward was agreed in [2] with the test purpose to check the UE implementation on how to handle the gain changing on SCell with a timing offset other than the frame border. 
The agreement made from last meeting is listed below.
· 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 provide simulation results based on agreed scenario for test purpose 1 and provide proposals to finalize the performance test with non-collocation deployment.
2 Simulation results for Test purpose 1
Figure 1 and 2 show the relative TP with FDD TM3 QPSK MCS 5 with EPA70 and EPA200 respectively and Figure 3~4 show FDD 64QAM MCS 21 5 with EPA70 and EPA200 respectively. Figure 5~8 show TDD results with same setup.
When the modulation is QPSK with low code rate the impact is invisible for both FDD and TDD systems with all propogation channels plus high Doppler up to 200Hz. But with higher modulation mode 64QAM and higher code rate some performance loss up to 1dB can be seen. This is due to the fact that the constellations for QAM modulation are sensitive for the gain changing when the channel estimation is impacted. In Figure 4, when the channel condition is a worst case with high Doppler like EPA200 there are two possible SCC behaviours depending on either the timing of the SCC is earlier or later than the PCC. If the SCC is earlier in time compared to the PCC as shown as negative timing offset as -30us and -4.6us, the gain change can be directly taken into account, although the first OFDM symbol might be received with the previous AGC setting. But only a single symbol is affected. If the SCC is later in time compared to the PCC as shown as negative timing offset as +30us, the last OFDM symbol of the previous subframe is affected which will not impact the channel estimation but with some limited performance degradation. The former scenario as negative timing has some impact on the channel estimation (CRS based) which can be taken as the worst case. 
Observation 1: Performance loss up to 1dB can be seen with negative timing offset on SCell (30us earlier than PCell) with 64QAM ½ under EPA200.

There may be other scenarios can trigger the LNA gain switching more frequently which can be studied further. The current EPA200 already brings certain performance loss which is an easy scenario to be specified to test. Considering the timeline in Rel-11 we think it’s good enough to define this test scenario for NC CA.

Propose 1: Define the test with 64QAM ½ under EPA200 with negative timing offset as -30us for NC CA.
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Figure 1 Relative TP for FDD 10MHz as SCell with TM3, QPSK 1/3, EPA70 with different timing offsets
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Figure 2 Relative TP for FDD 10MHz as SCell with TM3, QPSK 1/3, EPA200 with different timing offsets
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Figure 3 Relative TP for FDD 10MHz as SCell with TM3, 64QAM ½, EPA70 with different timing offsets
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Figure 4 Relative TP for FDD 10MHz as SCell with TM3, 64QAM ½, EPA200 with different timing offsets
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Figure 5 Relative TP for 20MHz as SCell with TM3, QPSK 1/3, EPA70 with different timing offsets
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Figure 6 Relative TP for TDD 20MHz as SCell with TM3, QPSK 1/3, EPA200 with different timing offsets
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Figure 7 Relative TP for TDD 20MHz as SCell with TM3, 64QAM ½, EPA70 with different timing offsets
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Figure 8 Relative TP for 20MHz as SCell with TM3, 64QAM ½, EPA200 with different timing offsets

3 Conclusions

In this contribution we provide the simulation results with timing offsets for intra-band non-contiguous CA with non-collocation scenario and with the observation from the results we propose the following.
Observation 1: Performance loss up to 1dB can be seen with negative timing offset on SCell (30us earlier than PCell) with 64QAM ½ under EPA200.

Propose 1: Define the test with 64QAM ½ under EPA200 with negative timing offset as -30us for NC CA.
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