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1   Introduction
In last RAN plenary meeting, new UE DL categories were approved[1]. These categories are very important for operators to achieve maximum throughput and it is no wonder that operators use 4 layer MIMO and CA feature simultaneously to reach maximum throughput. In this contribution, we propose to add test patterns for 4Rx SDR CA tests for new UE DL category 18 and 19.
2   Discussion
In last RAN plenary meeting, introduction of 1.2Gbps and 1.6Gbps UE categories (DL cat.18 and 19) in Rel.13 was approved [1]. It is no wonder that UEs having these capabilities use 4 layer MIMO and CA simultaneously to reach maximum throughput. However, there are no performance tests for DL cat.18 and 19 in Rel.13.
Observation 1: In last RAN plenary meeting, introduction of 1.2Gbps and 1.6Gbps UE categories (DL cat.18 and 19) in Rel.13 was approved [1].
Observation 2: It is no wonder that UEs having these capabilities use 4 layer MIMO and CA simultaneously to reach maximum throughput. However, there are no performance tests for DL cat.18 and 19 in Rel.13.
Proposal 1: RAN4 should add 4Rx SDR TDD-FDD CA tests for DL cat.18 and 19 in Rel.13.
Table 1 is our proposal for 4Rx SDR TDD-FDD CA tests for DL cat.18 and 19. In order to simplify the test patterns, maximum CA bandwidth combinations are same as TDD-FDD SDR CA tests using only 2 layer MIMO[2], e.g. 4x20MHz + 15MHz for 5CC bandwidth. In terms of 64QAM, the test patterns which all of CCs use 4 layer MIMO can reach maximum throughput in each category, but it seems that such cases will not exist in near future. Therefore, we propose that 64QAM test patterns for DL Cat.18 and 19 are the same as 256QAM test for DL Cat.19 in Rel.13.
	Table 1 TDD-FDD CA SDR test patterns for new UE categories
　
	Modulation
	4x20MHz
	4x20MHz + 15MHz

	
	
	FDD CC
	TDD CC
	FDD CC
	TDD CC

	
	
	2x20MHz
	2x20MHz
	2x20MHz 1x15MHz
	2x20MHz

	DL
Cat. 18
	64QAM
	
	
	1CC(15M)x2 layer
1CC(20M)x2 layer
1CC(20M)x4 layer
	2CCx4 layer

	
	256QAM
	2CCx2 layer
	2CCx4 layer
	　
	　

	DL
Cat. 19
	64QAM
	　
	　
	1CC(15M)x2 layer
1CC(20M)x2 layer
1CC(20M)x4 layer
	2CCx4 layer

	
	256QAM
	　
	　
	1CC(15M)x2 layer
1CC(20M)x2 layer
1CC(20M)x4 layer
	2CCx4 layer


Proposal 2: As shown in Table 1, 4Rx SDR TDD-FDD CA tests for DL cat.18 and 19 should be defined.
3   Conclusion 
In this contribution, we provided our view on SDR CA tests for 4Rx UE. Our observations and proposals are summarized as follows:
Observation 1: In last RAN plenary meeting, introduction of 1.2Gbps and 1.6Gbps UE categories (DL cat.18 and 19) in Rel.13 was approved [1].
Observation 2: It is no wonder that UEs having these capabilities use 4 layer MIMO and CA simultaneously to reach maximum throughput. However, there are no performance tests for DL cat.18 and 19 in Rel.13.
Proposal 1: RAN4 should add 4Rx SDR TDD-FDD CA tests for DL cat.18 and 19 in Rel.13.
Proposal 2: As shown in Table 1, 4Rx SDR TDD-FDD CA tests for DL cat.18 and 19 should be defined.
Table 1 TDD-FDD CA SDR test patterns for new UE categories
	　
	Modulation
	4x20MHz
	4x20MHz + 15MHz

	
	
	FDD CC
	TDD CC
	FDD CC
	TDD CC

	
	
	2x20MHz
	2x20MHz
	2x20MHz 1x15MHz
	2x20MHz

	DL
Cat. 18
	64QAM
	
	
	1CC(15M)x2 layer
1CC(20M)x2 layer
1CC(20M)x4 layer
	2CCx4 layer

	
	256QAM
	2CCx2 layer
	2CCx4 layer
	　
	　

	DL
Cat. 19
	64QAM
	　
	　
	1CC(15M)x2 layer
1CC(20M)x2 layer
1CC(20M)x4 layer
	2CCx4 layer

	
	256QAM
	　
	　
	1CC(15M)x2 layer
1CC(20M)x2 layer
1CC(20M)x4 layer
	2CCx4 layer
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