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1 Introduction
In the last RAN4 meeting the good progresses were made for 3DL CA demodulation performance and CSI requirements. The updated simulation assumption was agreed [1]. And the CR-s for introduction of normal test, CQI test and sustained data rate test were agreed [2~4]. The remaining issues are the power imbalance test and the complexity of CA TM4 4×2 test. This contribution will provide the simulation results and discuss the solution for these remaining issues.

2 Power imbalance test
2.1 Simulation results and proposals
In [5] a power imbalance test with fall back mode was proposed for 3DL and beyond 3DL CA configurations. For the UE capable of supporting the intra-band contiguous CA at least on one band, we propose that 

· Proposal 1: Define the new power imbalance with the bandwidth combinations other than 20MHz+20MHz and

· Use the same IMCS-es as that used in the existing 20MHz+20MHz power imbalance tests (FDD/TDD);
· Check the SCell throughput performance only;
· Configure the PCell with the power level (6+X) dB higher than SCell power level, where X is the difference of SNR compared to 20MHz CC performance at 85% relative throughput. 
The rationale behind is firstly there is restriction on the power imbalance value of PCell weaker than SCell, i.e., 6dB, and secondly finding MCS-es for different bandwidth combinations with 6dB power imbalance value fixed is challenging and time-consuming. So we propose a simple solution, namely, using the same MCS-es as that for 20MHz+20MHz power imbalance test and verify the SCell performance with the modified power imbalance value other than 6dB, which helps setting the proper test point to verifying the image rejection capability.
The detailed simulation assumptions are given in section 2.2 in [5]. In Figure 1 we provide the simulation results for FDD power imbalance test, and in Figure 2 we provide the simulation results for TDD power imbalance test. Compared to 20MHz bandwidth performance, the delta SNR X-es at 85% relative throughput are summarized in Table 1 for different bandwidths.
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Figure 1: Simulation results for FDD power imbalance test
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Figure 2: Simulation results for TDD power imbalance test
Table 1: Summary of delta-SNR X for different bandwidths
	Duplex mode
	Bandwidth
	X

	FDD
	10MHz
	0.808

	
	5MHz
	0.95

	TDD
	15MHz
	0.772


2.2 15MHz+15MHz power imbalance test
By checking the existing FDD intra-band contiguous CA configurations, the proposed new power imbalance test, i.e., 10MHz+10MHz and 5MHz+5MHz test together with 20MHz+20MHz can cover all of them. But considering the flexibility, do we need to introduce an additional 15MHz+15MHz test? We would like to hear the companies’ views. We are OK either to introduce it from now on or to introduce it when the test coverage problem occurs.
3 Complexity of CA TM4 normal test
In RAN4 meeting #73, the concern on complexity of CA TM4 normal test with 4×2 antenna configuration was raised by companies during the online discussion for normal test CA in [7]. The concern is related to the number of faders that should be used during the test since the antenna configuration for CA TM4 test is 4×2, where 8 faders will be needed for the single carrier test and totally 24 faders are needed for 3DL CA test. The similar issue had been discussed for eDL-MIMO CSI performance test, where 8×2 antenna configuration is used and 16 faders are used. The large number of faders would increase the cost of tests, especially if only a limited number of tests need such large number of faders. 

During online discussion, several proposals were provided:

· Alternative 1: Reduce the antenna configurations for CA TM4 tests from 4×2 to 2×2;
· Alternative 2: Keep 4×2 antenna configuration unchanged and it will be specified that the faders can be switched between the different CCs during the test and the static channels are applied to the CCs without faders. And some kind of additional test metric may be needed to ensure that UE simultaneously receives all the CCs.

· Alternative 3: Keep 4×2 antenna configuration unchanged.
We would like to propose Alternative 2 if there was a big concern from test equipment vendor on Alternative 3. Alternative 2 would be a trade-off between keeping the stress test and reducing the test cost.

Let us take an example following Alternative 2. Assuming that the maximum number of faders allowed is 16, the 16 faders can be firstly connected to CC #1 and CC #2 and then to CC #2 and CC #3 and then CC #3 and CC #1 and so on for 3DL CA TM4 tests. To the CC without connection to faders the static channel will be applied without adding the external noise, and to ensure the test sanity it is required that throughput on that CC should reach 99% of maximum throughput. The advantage of Alternative 2 would be to keep the stress test and at the same time to reduce the cost of the test.

During the offline discussion, it was pointed out by experts that for multi carrier HSDPA testing the similar method has been used. In C.5.4 of TS 25.101 (and also in 34.121-1) it is specified that
For DC-HSDPA, DB-DC-HSDPA or 4C-HSDPA tests which require more than 8 independent faders, the resulting propagation channel(s) shall be generated by considering a number of independent faders needed for one carrier and connecting them to the signal of randomly chosen carrier(s). The maximum number of channel faders on the test will be less than or equal to 8. The remaining carrier(s) shall be connected without a channel fader but with AWGN. The throughput shall be collected only for the carrier(s) connected to channel faders. 

The test shall be repeated by choosing carrier(s) excluding already chosen carrier(s) until all the carrier(s) are tested under fading conditions. The sum of all the collected throughputs from each carrier shall be compared against the reference value in the requirements. 

All supported carriers shall be configured and activated during the test.
Therefore we propose that:
· Proposal 2: Keep 4×2 antenna configuration for 3DL CA TM4 normal tests and apply the 4×2 single carrier performance for each CC. To reduce the test cost, the faders can be switched between different CCs.
4 Impairment results for other test cases
The simulation results without impairments are given in [8]. In Table 2, we summarize and provide the simulation results with and without the impairments margins.
Table 2: Summary of simulation results for 3DL normal CA test @70% TP
	Test setup
	Bandwidth
	Results w/o IM (dB)
	Results w IM (dB)

	FDD TM1 EVA 5 1x2 low QPSK 1/3
	1.4MHz
	-2.66 
	-1.16 

	
	3MHz
	-2.63 
	-1.13 

	
	5MHz
	-2.76 
	-1.26 

	
	10MHz
	-3.22 
	-1.72 

	
	15MHz
	-3.06 
	-1.56 

	
	20MHz
	-3.17 
	-1.67 

	FDD TM3 EVA 70 2x2 low 16QAM 1/2
	1.4MHz
	12.22 
	13.72 

	
	3MHz
	11.01 
	12.51 

	
	5MHz
	11.02 
	12.52 

	
	10MHz
	11.76 
	13.26 

	
	15MHz
	11.42 
	12.92 

	
	20MHz
	11.58 
	13.08 

	FDD TM4 EVA 5  4x2 Low 16QAM 1/2
	1.4MHz
	11.71 
	13.21 

	
	3MHz
	8.32 
	9.82 

	
	5MHz
	8.52 
	10.02 

	
	10MHz
	9.11 
	10.61 

	
	15MHz
	9.11 
	10.61 

	
	20MHz
	9.13 
	10.63 

	TDD TM1 EVA 5 1x2 low QPSK 1/3
	1.4MHz
	-2.44 
	-0.94 

	
	3MHz
	-2.62 
	-1.12 

	
	5MHz
	-2.90 
	-1.40 

	
	10MHz
	-3.26 
	-1.76 

	
	15MHz
	-2.88 
	-1.38 

	
	20MHz
	-2.92 
	-1.42 

	TDD TM3 EVA 70 2x2 low 16QAM 1/2
	1.4MHz
	11.76 
	13.26 

	
	3MHz
	11.30 
	12.80 

	
	5MHz
	11.17 
	12.67 

	
	10MHz
	10.96 
	12.46 

	
	15MHz
	11.42 
	12.92 

	
	20MHz
	11.73 
	13.23 

	TDD TM4 EVA 5  4x2 Low 16QAM 1/2
	1.4MHz
	11.53 
	13.03 

	
	3MHz
	8.67 
	10.17 

	
	5MHz
	9.19 
	10.69 

	
	10MHz
	9.80 
	11.30 

	
	15MHz
	9.80 
	11.30 

	
	20MHz
	9.83 
	11.33 


5 Conclusions

In this paper, we provide the simulation results for power imbalance test according to the simulation assumptions agreed in the last RAN4 meeting [1], and discuss the remaining issues for 3DL CA demodulation performance requirements. It was proposed that
· Proposal 1: Define the new power imbalance with the bandwidth combinations other than 20MHz+20MHz and

· Use the same IMCS-es as that used in the existing 20MHz+20MHz power imbalance tests (FDD/TDD);
· Check the SCell throughput performance only;
· Configure the PCell with the power level (6+X) dB higher than SCell power level, where X is the difference of SNR compared to 20MHz CC performance at 85% relative throughput. 
And our simulation results for X values are provided in Table 1 and the final values will be averaged values based on the companies simulation results.
· Proposal 2: Keep 4×2 antenna configuration for 3DL CA TM4 normal tests and apply the 4×2 single carrier performance for each CC. To reduce the test cost, the faders can be switched between different CCs.

And in Table 1 we provide the delta value of SNR-s in addition to the existing 6dB power imbalance, which can be used for the final decision on power imbalance tests.In Table 2 we provide the simulation results for decision of the final requirement values.
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