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1. Introduction
In RAN4 #73, CR for normal demodulation test, sustained data rate test and CQI test for 3 DL CA were agreed except for TM4 test. In this contribution, we provide our view on TM4 test set configuration and impairment results to determine the CINR requirement for normal demodulation test. 
2. Discussion

2.1. TM4 test configuration
CA test for TM4 is defined with 4x2 antenna configuration. Use of 4x2 antenna configuration allows verification of 4 Tx PMI feedback in TM4, which would be beneficial also for CA test. In RAN4 #73, there was a concern on fading emulator complexity when 4x2 antenna configuration was extended to 3 DL or 4 DL CA. For example, for 3 DL CA, 4x2 antenna configuration in each CC would requires implementation of 3x2x4=24 fading emulator in test set up. Considering that 16 fading emulator is the maximum fading emulator complexity among all existing RAN4 tests, potential increase in fading emulation complexity with 3 or 4 DL CA could be problematic in test implementation. 
One solution to the problem of fading emulator complexity is to rotate fading emulation among CCs. For example, for 4 DL CCs, TE can implement 4x2 fading for only 2 CCs. In the first phase of the test, PDSCH throughput performance is tested for 2 CCs while another 2 CCs are going through static channel. In the second phase of the test, fading emulator is switched to 2 CCs that are not tested in the first phase. Compared to simultaneous fading emulation on all CCs, test time will be increased by two times but we can still verify PDSCH demodulation performance in fading channel on all CCs. 
Considering that it is essential to maintain performance requirement independent of number of CCs and compromised test methodologies can be pursued to mitigate fading emulation complexity problem, we would like to propose to keep 4x2 antenna configuration for CA TM4 test. 
Proposal 1. Keep 4x2 antenna configuration for TM4 test for 3 DL CA. 

2.2. Simulation results
Simulation assumption for normal demodulation tests summarized in [1] were agreed in RAN4 #73. Figure 1 shows simulation results for TM1, TM3 and TM4 tests for both FDD and TDD. We can see that, with same MCS and propagation channel, performance for different system bandwidth aligns within 1dB. 
Observation 1. For normal demodulation test, it is feasible to define CA performance requirement with single carrier performance when FRCs are defined with aligned code rate for different system bandwidth. 

Table 1 shows impairment results based on simulation results. 
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(a) TM1

[image: image3.emf]2 4 6 8 10 12 14 16 18

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CINR (dB)

% Peak throughput

FDD TM3, 16-QAM 1/2, EVA70L

 

 

BW=3MHz

BW=5MHz

BW=10MHz

BW=15MHz

BW=20MHz

[image: image4.emf]2 4 6 8 10 12 14 16 18

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CINR (dB)

% Peak throughput

TDD TM3, 16-QAM 1/2, EVA70L

 

 

BW=3MHz

BW=5MHz

BW=10MHz

BW=15MHz

BW=20MHz


(b) TM3
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(c) TM4

Figure 1. Normalized PDSCH throughput for normal demodulation test

Table 1. Impairment results for 3 DL CA normal demodulation tests

	CINR (dB)
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	TM1 FDD
	-1.2
	-0.8
	-1.7
	-1.9
	-2.0

	TM1 TDD
	-0.7
	-1.0
	-1.6
	-1.3
	-1.5

	TM3 TDD
	12.7
	12.7
	13.2
	13.0
	13.0

	TM3 TDD
	13.3
	13.1
	13.5
	13.3
	13.3

	TM4 TDD
	9.4
	9.7
	10.1
	10.3
	10.3

	TM4 TDD
	9.7
	9.9
	10.5
	10.6
	10.6


3. Conclusion 

In this contribution, we provided our view on TM4 test set up for 3 DL CA performance requirements. We also provided alignment/impairment results based on agreed test set up. 
Proposal 1. Keep 4x2 antenna configuration for TM4 test for 3 DL CA. 
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