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1
Introduction
In past RAN4 meetings, there were some debates about the requirement of maximal frequency errors between two component carriers in CA demodulation tests. In the last RAN4 meeting, some agreements were reached in [1] on the CA demodulation simulation scenarios to evaluate the impact of frequency errors. Therefore in this contribution, we provide the corresponding simulation results for the test cases defined in [1] and recommend acceptable frequency error for contiguous intra-band CA.
2
Test cases for contiguous intra-band CA with frequency errors
For contiguous intra-band CA, one RF chain can be shared by two CCs so if the RF frequency is locked to PCell a frequency error will show up in SCell assuming PCell and SCell are not perfectly separated in frequency. So simulation with frequency error is needed for intra-band CA demodulation test to evaluate the tolerance of frequency errors and provide a requirement for test equipment. In order to reduce the simulation workload, the following CA demodulation tests chosen in [1] are used to evaluate the frequency error impact for contiguous intra-band CA.
Table 1 Test cases for intra-band CA with frequency errors 
	Scenario
	Test mode
	Frequency Error(Hz)
	Reference channel
	Propagation model
	Antenna configuration

	1
	FDD, 2x20M, 2x2 TM3
	{0, 30,60,100}
	R.30 FDD
	EVA5
	2x2 low

	2
	FDD, 2x20M, Sustained data rate
	{0, 30,60,100}
	R.31-4 FDD
	B.1.
	2x2 low

	3
	TDD, 2x20M, 4x2 TM4
	{0, 30,60,100}
	R.43 TDD
	EVA5
	4x2 low


3
Simulation parameters and results
The simulation assumptions are given in [2][3]. 
Regarding to only 1 RF chain is available for two CCs in a contiguous intra-band CA, UE can lock to the carrier frequency of one CC but will experience frequency error on the other CC. Therefore PDSCH throughput should be averaged over two CCs, one of which has an automatic frequency offset correction capability and the other one has not. 
The results are shown in the following figures for all test cases respectively. 
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Figure 1.  Test scenario 1:  FDD TM3 
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Figure 2. Test scenario 2: FDD with sustained data rate
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Figure 3.  Test scenario 3:  TDD TM4 

The FDD TM3 case is not affected by frequency error up to 100 Hz. The SDR test has about 1 dB degradation due to frequency errors. However this test doesn’t have specific SNR requirement so the degradation is not critical. For the TDD TM4 test, we do see loss in both frequency error of 60 Hz and 100 Hz. Because this test has a SNR requirement, it is important to make sure that frequency error does not cause too much performance degradation and the impact of frequency error is considered in the impairment simulation.
4
Conclusions

We simulate intra-band CA demodulation performance with frequency errors based on the test scenarios in [1]. From the simulation results, we have the following proposals.
1. To avoid much performance degradation, 60 Hz is suggested as the maximal relative frequency error between two contiguous CCs.
2. The impairment simulation should use the agreed maximal frequency error to generate SNR requirements for CA demodulation tests.
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