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1   Introduction
In the Rel-13 4Rx WI, SDR tests with CA are discussed. However, due to time limit, only part of the work is completed. From the expandability and completeness point of view, it is important to define a proper SDR tests rules with CA.
In this contribution, we will further discuss the SDR tests with CA. 
2   Discussion
For 4Rx CA SDR tests, there are some discussions in RAN4#80 meeting and we present one option for this issue [1], which the main idea is to list all of the bandwidth combinations for current CA combinations.
After offline discussions, there is another option to avoid listing these bandwidth combinations.
In the following sections, we will analyze them in detail.
2.1   Option 1: list all of the bandwidth combinations
For 4Rx CA SDR tests, there are some discussions in RAN4#80 meeting and we present one option for this issue [1]. In the contribution, we list all of the bandwidth combinations for the current TDD, FDD and TDD-FDD CA combinations of 64QAM and 256QAM tests are shown in Table 1 to Table 6. The texts in yellow color are currently defined SDR tests. For better expandability, we should consider this issue systematically.

Table 1: Test points for sustained data rate (FDD, 64QAM)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 5
	Cat. 6,7
	Cat. 9,10
	Cat 11, 12
	DL Cat. 15
	DL Cat. 16

	
	4-layer band
	2-layer band
	
	
	
	DL Cat. 11,12
	
	

	Single carrier
	10
	-
	1
	1
	-
	-
	-
	-

	
	15
	-
	2
	2
	-
	-
	-
	-

	
	20
	-
	3
	3
	-
	-
	-
	-

	1CC 4-layer
	+ 1CC 2-layer
	10
	10
	-
	-
	4
	-
	-
	-

	
	
	15
	5
	-
	-
	5
	-
	-
	-

	
	
	20
	5
	-
	-
	6
	-
	-
	-

	
	
	20
	10
	-
	-
	7
	-
	-
	-

	
	
	20
	15
	-
	-
	8
	-
	-
	-

	
	
	20
	20
	-
	-
	9
	-
	-
	-

	
	+ 3CC 2-layer
	20
	10+10+ 5
	-
	-
	-
	-
	10
	-

	
	
	20
	20+20+10
	-
	-
	-
	-
	11
	-

	
	
	20
	20+20+15
	-
	-
	-
	-
	12
	-

	
	
	20
	20+20+20
	-
	-
	-
	-
	13
	-

	2CC 4-layer
	/
	15+5
	-
	-
	-
	-
	14
	-
	-

	
	
	20+10
	-
	-
	-
	-
	15
	-
	-

	
	
	20+20
	-
	-
	-
	-
	16
	-
	-

	
	+ 3CC 2-layer
	20+20
	20+20
	-
	-
	-
	-
	-
	17

	3CC 4-layer
	+ 1CC 2-layer
	20+20+20
	10
	-
	-
	-
	-
	-
	18

	
	
	20+20+20
	20
	-
	-
	-
	-
	-
	19


Table 2: Test points for sustained data rate (FDD, 256QAM)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat 11, 12
	DL Cat. 13
	DL Cat. 15
	DL Cat. 16
	
	

	
	4Rx band
	2Rx band
	DL Cat. 11,12
	
	
	
	
	

	Single carrier
	10
	/
	1
	1
	-
	-
	
	

	
	15
	/
	2
	2
	-
	-
	
	

	
	20
	/
	3
	3
	-
	-
	
	

	1CC 4-layer
	+ 1CC 2-layer
	10
	10
	4
	-
	-
	-
	
	

	
	
	15
	5
	5
	-
	-
	-
	
	

	
	
	20
	5
	6
	-
	-
	-
	
	

	
	
	20
	10
	7
	-
	-
	-
	
	

	
	
	20
	15
	8
	-
	-
	-
	
	

	
	
	20
	20
	9
	-
	-
	-
	
	

	2CC 4-layer
	/
	15+5
	/
	-
	-
	10
	-
	
	

	
	
	20+10
	/
	-
	-
	11
	
	
	

	
	
	20+20
	/
	-
	-
	12
	-
	
	

	
	+ 1CC 2-layer
	20+20
	10
	-
	-
	-
	13
	
	

	
	
	20+20
	20
	-
	-
	-
	14
	
	


Table 3: Test points for sustained data rate (TDD, 64QAM)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 5
	Cat. 6,7
	Cat. 9,10
	Cat 11, 12
	DL Cat. 15
	DL Cat. 16

	
	4Rx band
	2Rx band
	
	
	
	DL Cat. 11,12
	
	

	Single carrier
	10
	-
	1
	1
	-
	-
	-
	-

	
	15
	-
	2
	2
	-
	-
	-
	-

	
	20
	-
	3
	3
	-
	-
	-
	-

	1CC 4-layer
	+ 1CC 2-layer
	20
	15
	-
	-
	4
	-
	-
	-

	
	
	20
	20
	-
	-
	5
	-
	-
	-

	
	+ 3CC 2-layer
	20
	20+20+15
	-
	-
	-
	-
	6
	-

	
	
	20
	20+20+20
	-
	-
	-
	-
	7
	-

	2CC 4-layer
	/
	20
	15
	-
	-
	-
	8
	-
	-

	
	
	20
	20
	-
	-
	-
	9
	-
	-

	
	+ 1CC 2-layer
	20+20
	15
	-
	-
	-
	-
	10
	-

	
	
	20+20
	20
	
	
	
	-
	11
	-

	3C 4-layer
	+ 1CC 2-layer
	20+20+20
	20
	-
	-
	-
	-
	-
	12


Table 4: Test points for sustained data rate (TDD, 256QAM)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat 11, 12
	DL Cat. 13
	DL Cat. 15
	DL Cat. 16

	
	4Rx band
	2Rx band
	DL Cat. 11,12
	
	
	

	Single carrier
	10
	-
	1
	1
	-
	-

	
	15
	-
	2
	2
	-
	-

	
	20
	-
	3
	3
	-
	-

	1CC 4-layer
	+1CC 2-layer
	20
	15
	8
	-
	-
	-

	
	
	20
	20
	9
	-
	-
	-

	
	+ 2CC 2-layer
	20
	20+15
	-
	-
	-
	-

	
	
	20
	20+20
	-
	-
	-
	-

	
	+ 3CC 2-layer
	20
	20+20+15
	-
	-
	-
	-

	
	
	20
	20+20+20
	-
	-
	-
	-

	2CC 4-layer
	+1CC 2-layer
	20+20
	15
	-
	-
	10
	-

	
	
	20+20
	20
	-
	-
	11
	-


Table 5: Test points for sustained data rate (TDD-FDD, 64QAM)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 9, 10
	Cat. 11, 12
	DL Cat. 15
	DL Cat. 16

	
	Total

band
	FDD CC
	TDD CC
	
	DL Cat. 11, 12
	
	

	
	
	4-layer band
	2-layer band
	4-layer band
	2-layer band
	
	
	
	

	1CC 4-layer
	+1CC 2-layer
	2x20
	20
	/
	/
	20
	1
	-
	-
	-

	
	
	2x20
	/
	20
	20
	
	2
	-
	-
	-

	
	+3CC 2-layer
	4x20
	20
	/
	/
	20+20+20
	-
	-
	3
	-

	
	
	3x20+15
	20
	15
	/
	20+20
	-
	-
	4
	-

	
	
	4x20
	20
	20
	/
	20+20
	-
	-
	5
	-

	
	
	2x20+2x15
	20
	15+15
	/
	20
	-
	-
	6
	-

	
	
	3x20+10
	20
	20+10
	/
	20
	-
	-
	7
	-

	
	
	4x20
	/
	20
	20
	20+20
	-
	-
	8
	-

	
	
	2x20+2x15
	/
	15+15
	20
	20
	-
	-
	9
	-

	
	
	4x20
	/
	20+20
	20
	20
	-
	-
	10
	-

	
	
	3x20+10
	/
	20+20+10
	20
	/
	-
	-
	11
	-

	
	
	2x20+15
	/
	20+15+15
	20
	/
	-
	-
	12
	-

	
	
	3x20+15
	/
	20+20+15
	20
	/
	-
	-
	13
	-

	
	
	4x20
	/
	20+20+20
	20
	/
	-
	-
	14
	-

	2CC 4-layer
	/
	2x20
	20
	/
	20
	/
	-
	15
	-
	-

	
	+1CC 2-layer
	3x20
	20
	/
	20
	20
	-
	-
	16
	-

	
	
	2x20+15
	20
	15
	20
	/
	-
	-
	17
	-

	
	
	3x20
	20
	20
	20
	/
	-
	-
	18
	-

	
	
	3x20
	20+20
	/
	/
	20
	-
	-
	19
	-

	
	
	2x20+10
	/
	10
	20+20
	/
	-
	-
	20
	-

	
	
	2x20+15
	/
	15
	20+20
	/
	-
	-
	21
	-

	
	
	3x20
	/
	20
	20+20
	/
	-
	-
	22
	-

	
	+3CC 2-layer
	4x20+15
	20
	20+15
	20
	20
	-
	-
	-
	23

	
	
	4x20+15
	20+20
	15
	/
	20+20
	-
	-
	-
	24

	
	
	3x20+2x15
	/
	20+15+15
	20+20
	/
	-
	-
	-
	25

	
	
	4x20+15
	/
	20+20+15
	20+20
	/
	-
	-
	-
	26

	3CC 4-layer
	+1CC 2-layer
	3x20+15
	20
	15
	20+20
	/
	-
	-
	-
	27

	
	
	4x20
	20
	20
	20+20
	
	-
	-
	-
	28

	
	
	4x20
	20+20
	/
	20
	20
	-
	-
	-
	29

	
	
	3x20+15
	20+20
	15
	20
	/
	-
	-
	-
	30

	
	
	3x20+15
	20+20+15
	/
	/
	20
	-
	-
	-
	31


Table 6: Test points for sustained data rate (TDD-FDD, 256QAM)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 15
	DL Cat. 16

	
	Total

band
	FDD CC
	TDD CC
	DL Cat. 11, 12
	
	

	
	
	4-layer band
	2-layer band
	4-layer band
	2-layer band
	
	
	

	1CC 4-layer
	+1CC 2-layer
	2x20
	10
	/
	/
	20
	1
	-
	-

	
	
	20+15
	15
	/
	/
	20
	2
	-
	-

	
	
	20+20
	20
	/
	/
	20
	3
	-
	-

	
	
	20+10
	/
	10
	/
	20
	4
	-
	-

	
	
	20+15
	/
	15
	/
	20
	5
	-
	-

	
	
	2x20
	/
	20
	/
	20
	6
	-
	-

	
	+2CC 2-layer
	3x20
	20
	20
	/
	20
	-
	7
	-

	
	
	2x20+10
	/
	10
	20
	20
	-
	8
	-

	
	
	2x20+15
	/
	15
	20
	20
	-
	9
	-

	
	
	3x20
	/
	20
	20
	20
	-
	10
	-

	
	
	20+2x15
	/
	15+15
	20
	/
	-
	11
	-

	
	
	3x20
	/
	20+20
	20
	/
	-
	12
	-

	
	+3CC 2-layer
	3x20+15
	20
	15
	/
	20+20
	-
	-
	13

	
	
	4x20
	20
	20
	/
	20+20
	-
	-
	14

	
	
	2x20+2x15
	20
	15+15
	/
	20
	-
	-
	15

	
	
	3x20+15
	20
	20+15
	/
	20
	-
	-
	16

	
	
	3x20+10
	20
	20+10
	/
	20
	-
	-
	17

	
	
	3x20+10
	/
	20+10
	20
	20
	-
	-
	18

	
	
	3x20+15
	/
	20+15
	20
	20
	-
	-
	19

	
	
	4x20
	/
	20+20
	20
	20
	-
	-
	20

	
	
	3x20+10
	/
	20+20+10
	20
	/
	-
	-
	21

	
	
	2x20+2x15
	/
	20+15+15
	20
	/
	-
	-
	22

	
	
	3x20+10
	/
	20+20+10
	20
	/
	-
	-
	23

	2CC 4-layer
	+1CC 2-layer
	3x20
	20
	20
	20
	/
	-
	-
	24

	
	
	3x20
	20
	/
	20
	20
	-
	-
	25

	
	
	2x20+10
	/
	10
	20+20
	/
	-
	-
	26

	
	
	2x20+15
	/
	15
	20+20
	/
	-
	-
	27

	
	
	3x20
	/
	20
	20+20
	/
	-
	-
	28


2.2   Option 2: describe how the test is selected
Another workaround is to describe how the test is selected for test among all CA combinations supported by the UE. Since the purpose for the listed bandwidth combinations is to guide the selection for the tests, we can consider describing clearly how to select the test, which will leave out the listing work.
The following parameters can be taken into consideration: {CA configuration, bandwidth combination, MIMO layer}. Then the aggregated bandwidth can be used as the applicability rule.
In order to get a clear guidance to select the test point, there are some advices:
· preclude {CA configuration, bandwidth combination, MIMO layer} that is beyond UE category out of consideration from the beginning, i.e. do not consider UE implementation of UE Cat mismatch for bandwidth and baseband capability
· define some priorities for selection
2.3   Comparison between two options
Both of option 1 and option 2, each has its advantages and disadvantages. For option 1, it is very clear and without ambiguous understanding. For each CA bandwidth combinations, there is one test point for some UE Cat. When test UE, it is very easy to select the final test point. However, the listing workload is very high and we need much maintenance work if option 1 is chosen.
For option 2, it is very simple. We only need some description sentences to solve this issue. However, we should be careful to use this option, and guarantee all of the situations have been included in the description. Other shortcoming for option 2 is that it may cause some confusing for description.
To conclude, the comparison is listed in Table 7.
Table 7: Comparison between two options
	
	Advantages
	Disadvantages

	Option 1: 
list all of the bandwidth combinations
	· clear
· easy to test 
	· complex
· hard to maintenance

	Option 2: 
describe how the test is selected
	· simple
· easy to maintenanc
	· need to specify exceptions


Proposal 1: Evaluate these two options and chose one options as the assumption for further discussion.
3   Conclusion
In this contribution, we present two options to solve the 4Rx CA SDR test and propose
Proposal 1: Evaluate these two options and chose one options as the assumption for further discussion.
4   Reference

[1] R4-166831, “CR on CA SDR test”, Huawei, HiSilicon, 3GPP TSG-RAN WG4 Meeting #80















































































































































































































































































































