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1 Introduction
In RAN4 #68 meeting, RAN4 received the LS on CA bandwidth coverage issue from RAN5 [1]. In order to properly reply to RAN5, the WF [2] on CA tests point clarification was agreed. The main issues of WF are as below.
1. We need to check if it’s necessary from RAN4 to better clarify the test points for LTE CA soft buffer test and sustained data rate test in RAN4 specification.

2. We need to analyze if it’s necessary to add new tables for clarification instead of replacing any existing tables in the current releases.
In this contribution, we share our views on the above two issues and propose how to clarify some ambiguous test points. 
2 Discussion

First of all, we discuss the above issue 1. In our understanding, this issue could originally come from the increasing of CA bandwidth combinations. The reason is that although only a limited number of CA band combinations were introduced at the completion of Rel-10 specification, the number of CA band combination has been increasing since Rel-11. Therefore it can be seen that the test points should be taken care of and clarified if necessary whenever new CA bandwidth combination is defined. One may think that RAN5 aim to clarify this issue by themself, it is expected, however, RAN5 may ask RAN4 whether their understanding is aligned with that of RAN4 or not as the LS in [1] since the issue is highly associated with Core specification itself. Therefore, in order to avoid the similar situation in the future, it would be better for RAN4 to take responsibility to clarify this issue.
Proposal 1: RAN4 should take responsibility to clarify the test points in RAN4 specification.
Secondly we discuss the above issue 2. First, if we take a look at the original RAN4 specification, the existing tables, described as table 8.7.1-2 and 8.7.1-3 in [3], show the details of test parameters where it may be challenging to easily and correctly identify the appropriate test cases by the tables themselves. Next, we discuss the assumption that we have some simple tables to clarify the test points as proposed in [2] as the recommended table described as Table 8.7.1-4. From our view point, it seems the table makes us better understand test points for different CA combinations, UE category and maximum aggregated bandwidths. Third, we consider merging the original existing table in RAN4 specification and the recommended table. Although we may or may not be able merge it, it seems quite challenging to do it and generate a single simple table. In addition, it seems there is no strong necessity to merge them. Therefore, it is preferable not replacing but adding new table(s) for test point clarification in this issue. 
Proposal 2: It is preferable not replacing but adding the new tables for test point clarification.
As we mentioned above, we consider the recommend table to be a baseline since we think it can provide sufficient information on test points in a simple manner. It can be seen, however, the original existing Table 8.7.1-3 has also the information for clarification of test points as Note 1, 2 and 7. It is, therefore, preferable that these notes should be moved to Table 8.7.1-4.

Proposal 3: It is preferable that Note 1, 2, and 7 in Table 8.7.1-3 should be moved to Table 8.7.1-4.

Table 8.7.1-4: Test points for different UE categories for sustained data rate (FRC) in [2]
	UE category
	Applicable test points

	
	Non CA tests
	Inter-band CA tests
	Intra-band contiguous CA tests

	
	CA capability

	
	-
	CL_A_A
	CL_C

	
	Bandwidth [MHz]
	Maximum aggregated bandwidth
[MHz] (Note 1)
	Bandwidth (MHz)

	
	10
	20
	20
	25
	30
	35
	40
	40

	Category 1
	1
	-
	-
	-
	-
	-
	-
	-

	Category 2
	2
	-
	-
	-
	-
	-
	-
	-

	Category 3
	3A
	3
	3B
	3B 
	3B 
	3B 
	3B 
	3

	Category 4
	-
	4
	4A
	4A 
	4A 
	4A 
	4A 
	4

	Category 6
	-
	6
	4A 
	6B
	6C
	6D
	6A
	6A

	Category 7
	-
	6
	4A 
	6B
	6C
	6D
	6A
	6A

	Note 1:      Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2.




Thirdly, we discuss the details of the new tables based on Table 8.7.1-4.
Clarification of test point of Maximum aggregated bandwidth 30 [MHz]

Table 8.7.1-4 shows that the test points for Maximum aggregated bandwidth 30 MHz are 3B, 4A, and 6C where the maximum bandwidth combination of these test cases is 10 MHz + 20 MHz. Although, there is no CA combination whose the maximum bandwidth combination is 15MHz + 15MHz in Rel-11, the new CA combination whose the maximum bandwidth combination is 15 MHz + 15 MHz, e.g. CA_19A-21A, was introduced in Rel-12. Since CA band combination can be handled in release independent manner, “Rel-10 and 11” UE has the potential to support CA_19A_21A. We, therefore, should clarify the test point for 15 MHz + 15 MHz in “Rel-10 and 11” spec. In order to aim them, we propose the introduction of the new section for the performance requirements in 36.307 [4] where the associated Rel-12 specifications are referred. Note that, in Rel-12, we should define the new test point for 15 MHz + 15 MHz in 36.101 as well.

Proposal 4: We should introduce the test point for 15 MHz + 15 MHz in Rel-11.

Proposal 5: We should introduce new section(s) for performance requirements in 36.307 for example, CA configuration CA_19A-21A in Rel-10 and 11.

Observation 1: We should define the new test case for 15 MHz + 15 MHz in Rel-12.

Clarification of test point of bandwidth 15 [MHz]

In RAN4 68 meeting, the test point of sustained data rate test for Cat 3 UE supporting up to 15 MHz was discussed in [5]. Although some companies proposed the new 15 MHz test case in a similar manner for CA test point discussion, eventually, it was decided that SDR test for an operating band supporting up to 15 MHz channel bandwidth is conducted with 10 MHz channel bandwidth. However, if we consider that the test points in CA SDR tests are selected in a manner where SDR tests verify the ability to process the maximum number of DL-SCH transport block bits and the maximum number of bits of a DL-SCH transport block, the test point for Cat 3 UE supporting up to 15 MHz shuold be conducted with not 10 MHz channel bandwdith but 15 MHz channel bandwidth. This is because that the suitable TBS for Cat. 3 UE for 15 MHz 46888 is larger than it for Cat. 3 UE for 10 MHz 36696 as shown in table 1. Thus, it seems there is an inconsistency between SDR for LTE and SDR for CA. From consistency point of view for standardized specification, we believe that the inconsistency should be avoided. As a result, it can be concluded that the current SDR test for 15 MHz is not adequate. In order to resolve this issue, we propose the new SDR test case for Cat 3 UE supporting up to 15 MHz. 
Proposal 6: We should define the new SDR test case for Cat 3 UE supporting up to 15 MHz.
Table 1: the relation of TBS and bandwidth for Cat. 3 UE (S: Support, NS: Not Support).
	ITBS
	10 MHz
	15 MHz
	20 MHz

	
	NPRB
	S or NS
	NPRB
	S or NS
	NPRB
	S or NS

	0
	1384
	S
	2088
	S
	2792
	S

	1
	1800
	S
	2728
	S
	3624
	S

	2
	2216
	S
	3368
	S
	4584
	S

	3
	2856
	S
	4392
	S
	5736
	S

	4
	3624
	S
	5352
	S
	7224
	S

	5
	4392
	S
	6712
	S
	8760
	S

	6
	5160
	S
	7736
	S
	10296
	S

	7
	6200
	S
	9144
	S
	12216
	S

	8
	6968
	S
	10680
	S
	14112
	S

	9
	7992
	S
	11832
	S
	15840
	S

	10
	8760
	S
	12960
	S
	17568
	S

	11
	9912
	S
	15264
	S
	19848
	S

	12
	11448
	S
	16992
	S
	22920
	S

	13
	12960
	S
	19080
	S
	25456
	S

	14
	14112
	S
	21384
	S
	28336
	S

	15
	15264
	S
	22920
	S
	30576
	S

	16
	16416
	S
	24496
	S
	32856
	S

	17
	18336
	S
	27376
	S
	36696
	S

	18
	19848
	S
	29296
	S
	39232
	S

	19
	21384
	S
	32856
	S
	43816
	S

	20
	22920
	S
	35160
	S
	46888
	S

	21
	25456
	S
	37888
	S
	51024
	S

	22
	27376
	S
	40576
	S
	55056
	NS

	23
	28336
	S
	43816
	S
	57336
	NS

	24
	30576
	S
	45352
	S
	61664
	NS

	25
	31704
	S
	46888
	S
	63776
	NS

	26
	36696
	S
	55056
	NS
	75376
	NS


3 Conclusions

In this contribution, we discussed CA tests point clarification. Our proposals and observations are summarized as below;

Proposal 1: RAN4 should take responsibility to clarify the test points in RAN4 specification.
Proposal 2: It is preferable not replacing but adding the new tables for test point clarification.
Proposal 3: It is preferable that Note 1, 2, and 7 in Table 8.7.1-3 should be moved to Table 8.7.1-4.

Proposal 4: We should introduce the test point for 15 MHz + 15 MHz in Rel-11.

Proposal 5: We should introduce new section(s) for performance requirements in 36.307 for example, CA configuration CA_19A-21A in Rel-10 and 11.

Observation 1: We should define the new test case for 15 MHz + 15 MHz in Rel-12.

Proposal 6: We should define the new SDR test case for Cat 3 UE supporting up to 15 MHz.
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