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1. Introduction

In the last meeting, demodulation requirement for Carrier Aggregation was discussed [1]. 2 CRs which show the framework of this requirement had been already agreed in RAN4#59 meeting [2] [3]. Basically building block approach is taken, so for the scenario in which each CC’s requirement is existed in Rel-8, the same value can be reused. However, there is some scenario where no related rel-8 requirement is existed. In this case, more simulation work is needed. Frequency error issue and imbalanced power scenario for CA was also discussed in the last meeting [1]. In this contribution, we show our simulation results for these scenarios.
2. Simulation results for CA new test cases
Simulation scenarios for CA new test cases are shown in Table 1, which are taken from [2] and [3]. The simulation results are shown in attached excel file. It is noted that for TDD TM3 cases, the assumption was modified in the last meeting [4]. Corresponding simulation results are updated in the excel sheet, and there is no change from the last meeting for other cases.

Table 1 simulation scenarios for CA new test cases
	Duplex
	Transmission mode
	Test number
	Bandwidth
	Reference channel
	Propagation condition
	Correlation matrix and antenna configuration

	FDD
	1
	20
	2x20MHz
	R.42 FDD
	EVA5
	1x2 low

	FDD
	3
	2
	2x20MHz
	R.30 FDD
	EVA70
	2x2 low

	TDD
	1
	20
	2x20MHz
	R.42 TDD
	EVA5
	1x2 low

	TDD
	3
	2
	2x20MHz
	R.30-1 TDD
	EVA70
	2x2 low

	TDD
	4
	2
	2x20MHz
	R.43 TDD
	EVA5
	4x2 low


3. Simulation results for frequency error
In [5], frequency error evaluation is recommended. Currently we haven’t had enough information for the transmitter frequency error between component carriers at test equipment. However, it seems that evaluation for the frequency offset is beneficial for RAN4, so we simulate CA demodulation test cases (sustained data rate for FDD, TM3 for FDD and TM4 for TDD) with frequency offset.
Simulation results are shown in Figures 1 to 3. The degradations for each test at test point (70% and 85% throughput) are summarized in table 2. 
 Table 2 Amount of degradation at each test point due to the frequency error
	
	30Hz
	60Hz
	100Hz
	200Hz

	Sustained data rate for FDD
	0dB
	0.4dB
	0.4dB
	0.8dB

	TM3 for FDD
	0dB
	0dB
	0dB
	0.2dB

	TM4 for TDD
	0dB
	0dB
	0.2dB
	0.8dB
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Figure1  Simulation results for sustained data rate FDD category 4
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Figure 2  Simulation results for 20MHz FDD transmission mode 3
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Figure 3  Simulation results for 20MHz TDD transmission mode 4

4. Simulation results for power imbalance case
In the last meeting, power imbalance case was also discussed, and proposal in [7] was decided to be the baseline assumptions. In [7], sustained data rate parameters are proposed, but transmission 1 is applied for power imbalance case. Basic parameters for this case are shown in table 3. 

Table 3 simulation assumptions for power imbalance test case
	Channel bandwidth
	20MHz

	Propagation condition
	AWGN

	Antenna configuration
	1x2 low

	Transmission mode
	1

	Number of layer 
	1

	Number of OFDM symbols for PDCCH
	1

	Uplink downlink configuration for TDD
	5

	Special subframe configuration for TDD
	4

	Maximum HARQ transmission
	4

	Redundancy version for coding sequence
	{0,0,1,2} for 64QAM

	Reference channel
	R31.4 FDD

R31.4 TDD

	Maximum throughput
	74.95 Mbps for FDD

59.874 Mbps for TDD

	Channel and noise estimation
	Realistic

	Tx EVM
	6%

	Rx impairment
	Not included


Simulation results for this assumption are shown in Figure 4 and 5 for FDD and TDD case respectively. For power imbalance test cases, current assumption is that no noise input is given to the test like sustained data test cases. And adjacent carrier is 6dB higher than the target carrier, and -25dB Rx image rejection ratio is assumed. Therefore, what we should look at is SNR = 19dB point throughput. From the simulation results, it is shown that almost 100% throughput is achieved at SNR = 19dB point, but there is degradation at 2-3dB lower SNR. From this observation, we think that this assumption (i.e. sustained data rate parameters with TM1) is appropriate for power imbalance test cases.
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Figure 4  Simulation results for FDD power imbalance case evaluation
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Figure 5  Simulation results for TDD power imbalance case evaluation

5. Conclusion

Simulation results for Carrier Aggregation demodulation performance have been presented. With these simulation results, further discussion is necessary to decide CA demodulation requirements, especially frequency error issue should be finalize. For power imbalance cases, we propose that current assumption (sustained data rate parameters for category 4 UE with TM1) should be applied to the requirements.
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