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1.
Introduction

In RAN5#74, AP#74.22 is initiated in [1] as follows. 
Points at RAN5#74 – Athens, RF

	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#74.21
	
	Remove MPR/A-MPR test cases from Applicability spec
	CMCC, Bureau Veritas
	TS 36.521-2
	RAN5#75
	Open

	AP#74.22
	
	To check untested test points in 2DL, 3DL, 4DL and 5DL SDR tests and its test case applicability impact. To align test requirements structure across all test cases
	E///,Qualcomm,Huawei,Anritsu
	R5-171871
	RAN5#75
	Open

	AP#74.23
	
	To investigate if the default test point settings used in all 3DL/4DL Receiver test cases except Refsens is suitable, or if specific test points are required in some cases considering CA configuration specific Refsens exceptions.
	E///,
	R5-171271, R5-171272
	RAN5#76
	Open



Some offline discussions are held and some options are proposed for resolving the issue. The purpose of this paper is calling for the feelings of RAN5 delegates for the options and making agreement on the way forward.


2. Issues
Here we take 8.7.1.1_H.3 (3CA, 256QAM SDR test) as an example though we have same issues for other CA SDR tests for every CA level. Rest of relating test cases are listed in Annex 1.
Table 8.7.1.1_H.3.3-3 of 36.521-1 in minimum requirement section is quoted below. For DL Cat.13 UE, with maximum supported bandwidth > 40MHz, execution of test 6 and test 7 are specified. 
Table 8.7.1.1_H.3.3-3: Test points for sustained data rate (FRC 256QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 13
	DL Cat. 15
	
	
	
	

	
	
	DL Cat. 11, 12
	
	
	
	
	
	

	CA with 3CCs
	3x20
	8
	7
	8
	
	
	
	

	
	15+20+20
	9
	7
	9
	
	
	
	

	
	10+20+20
	10
	7
	10
	
	
	
	

	
	15+15+20
	11
	6
	11
	
	
	
	

	
	10+15+20
	12
	6
	12
	
	
	
	

	
	10+10+20
	13
	13
	13
	
	
	
	

	
	10+15+15
	14
	14
	14
	
	
	
	

	
	5+10+20
	15
	15
	15
	
	
	
	

	
	5+15+20
	15A
	15A
	15A
	
	
	
	


Test 6 and 7 are defined in 36.101 as 2CC test. This means, if we have DL Cat.13 UE which support 3CA combination with 3x20 MHz, test should be done with 2CC rather than 3CC. This is coming from the facts that maximum TB size is restricted for Cat.13 UE and it cannot afford to support max TB size for 3x20MHz even if RF supports 3x20MHz.
In the latest 36.521-1 v14.3.0, Note 3 is introduced by [2] in Table 8.7.1.1_H.3.5-3 in the requirement section.
Table 8.7.1.1_H.3.5-3: Test points per UE category

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 13
	DL Cat. 15
	
	
	

	
	
	DL Cat. 11, 12
	
	
	
	
	

	CA with 3CCs
	3x20
	8
	7
	8
	
	
	

	
	15+20+20
	9
	7
	9
	
	
	

	
	10+20+20
	10
	7
	10
	
	
	

	
	15+15+20
	11
	6
	11
	
	
	

	
	10+15+20
	12
	6
	12
	
	
	

	
	10+10+20
	13
	13
	13
	
	
	

	
	10+15+15
	14
	14
	14
	
	
	

	
	5+10+20
	15
	15
	15
	
	
	

	
	5+15+20
	15A
	15A
	15A
	
	
	

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.
Note 2:
Only one test point is tested. Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.

Note 3:
Test 6 and Test 7 are tested in 8.7.1.1_H.2.


Note 3 specifies that Test 6 and Test 7 are tested in the 8.7.1.1_H.2 which is the corresponding 2CA test, and clarify they are not tested in 8.7.1.1_H.3.
The identified issue in RAN5#75 meeting is following.

· Test applicability for this test covers every type of  Cat.13 UE which support 256QAM and 3CA regardless of the maximum supported aggregated bandwidth. 
· TS 36.101subclause 8.1.2.9 indicates that lower CC level tests can be omitted if upper CC level test is executed. 
Combining above 2 facts and Note 3, we have the risk that DL Cat.13 UE with > 40MHz Max Aggregated BW are not tested anywhere in the test spec.
3. Options
Basically there are 2 kinds of choices. One is to execute test point 6 and 7 in corresponding 2CA test, another is execute them in 3CA test. Following 2 methods are corresponding to these 2 types.
Method 1) Test lower CC test points in the corresponding lower CC test case.
For this method, we can apply the current Note 3 as is. However, to eliminate the ambiguity of the test applicability, we need to change the test applicability as follows.
8.7.1.1_H.3.2              Test applicability
This test case applies to all types of E-UTRA FDD UE release 12 and forward of UE DL category 11, 12, 13 and 15 that support 3DL CA and 256QAM in DL.
This test case applies to all types of E-UTRA FDD UE release 12 and forward of UE DL category 13 that support 3DL CA, 256QAM in DL and at most 40MHz aggregated bandwidth.
Also, we will change the 36.521-2 applicability table as follows. 
36.521-2 Applicability spec
Table 4.1-1: Applicability of RF conformance test cases, ref. TS 36.521-1 [1]

	8.7.1.1_H.2
	FDD Sustained data rate performance for CA (2DL CA) for 256QAM in DL
	Rel-12
	C107h
	UE supporting E-UTRA FDD and 2DL CA and 256QAM in DL
	 
	Test execution not necessary if 8.7.1.1_H.3 is executed.

	8.7.1.1_H.3
	FDD Sustained data rate performance for CA (3DL CA) for 256QAM in DL
	Rel-12
	C126h Cxyz
	UE supporting E-UTRA FDD and 3DL CA and supporting 256QAM in DL and UE DL Category 11,12, 15 and UE DL Category 13 supporting at most 40MHz aggregated bandwidth
	 
	


 Table A.4.3-3a: RF Additional Baseline Implementation Capabilities

	Item
	RF Additional Baseline Implementation Capabilities
	Ref.
	Comments

	… Rows Skipped…

	8
	Support at most 40 MHz aggregated bandwidth
	36.101, 5.6.1
	


Table 4.1-1a: Applicability of RF conformance test cases Conditions

	C126h       IF (A.4.1-1/1 AND (A.4.6.1-1/3  OR A.4.6.3-1/3  OR A.4.6.3-1/4 AND A.4.5-1/18  THEN R ELSE N/A

	Cxyz          IF (A.4.1-1/1 AND (A.4.6.1-1/3 OR A.4.6.3-1/3 OR A.4.6.3-1/4) AND A.4.5-1/18) AND (A.4.3-4/11 OR A.4.3-4/12 OR A.4.3-4a/10 OR (A.4.3-4a/8 AND A.4.3-3a/8)) THEN R ELSE N/A


With above change, test point 6 and 7 are never applicable for this 8.7.1.1_H.3. Hence, even if we have the sentence “Test execution not necessary if 8.7.1.1_H.3 is executed.” in 36.521-2 for 8.7.1.1_H.2, test point 6 or 7 can be still tested in 8.7.1.1_H.2. Therefore, test coverage is fulfilled.
One justification required for Method 1 is that whether DL Cat.13 UE supporting above 40MHz aggregated bandwidth within 3CA band combinations is always tested in 8.7.1.1_H.2 with the same requirement as that in 8.7.1.1_H.3. The answer can be considered as Yes. Assume the UE supports 15+20+20 MHz CA bandwidth combination, such UE will always support 20+20 MHz band combination as a fall back CA configuration. According to the Table 8.7.1.1_H.2.5-3, Cat. 13 UE supporting 20+20MHz will be tested with test point 7, so the same requirement as 8.7.1.1_H.3 is tested. The same thing can be said for other BW combinations; 20+20+20 MHz, 10+20+20 MHz, 15+15+20 MHz, and 10+15+20 MHz.
Table 8.7.1.1_H.2.5-3: Test applicability per UE category

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 13
	
	
	
	

	
	
	DL Cat. 11, 12
	
	
	
	
	

	CA with 2CCs
	2x10
	2
	2
	
	
	
	

	
	10+15
	3
	3
	
	
	
	

	
	10+20
	4
	4
	
	
	
	

	
	2x15
	5
	5
	
	
	
	

	
	15+20
	6
	6
	
	
	
	

	
	20+20
	7
	7
	
	
	
	

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.
Note 2:
Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities. Only one test point to be tested.


Note that for many test cases all the test points are specified only with lower CC level ones for certain Category UE such as 8.7.5.1.2(See Annex 1, last column for other test cases) .  In that case, we don’t need to specify the applicability rule based on supported max aggregated bandwidth, but we only need to eliminate the concerned UE Category from the test applicability. Thus, only 4 test cases shown in Annex 1 will have applicability rule based on maximum supported aggregated bandwidth.
Method 2) Test lower CC test points in the upper CC test case. 
In the current 36.521-1 v14.3.0 spec, every N CA order test case is specialized for the N CC test. So, all the parameters, procedures, message contents are for 3CA in 8.7.1.1_H.3, and no parameters, procedures, messages etc are specified for 2CC test points 6 or 7. Therefore, we need to modify Note 3 as follows to eliminate the ambiguity of test details.
Table 8.7.1.1_H.3.5-3: Test points per UE category

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 13
	DL Cat. 15
	
	
	

	
	
	DL Cat. 11, 12
	
	
	
	
	

	CA with 3CCs
	3x20
	8
	7
	8
	
	
	

	
	15+20+20
	9
	7
	9
	
	
	

	
	10+20+20
	10
	7
	10
	
	
	

	
	15+15+20
	11
	6
	11
	
	
	

	
	10+15+20
	12
	6
	12
	
	
	

	
	10+10+20
	13
	13
	13
	
	
	

	
	10+15+15
	14
	14
	14
	
	
	

	
	5+10+20
	15
	15
	15
	
	
	

	
	5+15+20
	15A
	15A
	15A
	
	
	

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.
Note 2:
Only one test point is tested. Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.

Note 3:
Test 6 and Test 7 are tested in 8.7.1.1_H.2.Test6 and Test7 test parameters are defined in 8.7.1.1_H.2


With above change, all the DL Cat.13 UE supporting 3DL CA 256QM are now applicable to this test case. We can keep the test applicability with the current one.

For 36.521-2, following change will be expected. 
 ( Note :  change for test applicability is just an alignment with current 36.521-1).
36.521-2 Applicability spec
Table 4.1-1: Applicability of RF conformance test cases, ref. TS 36.521-1 [1]

	8.7.1.1_H.2
	FDD Sustained data rate performance for CA (2DL CA) for 256QAM in DL
	Rel-12
	C107h
	UE supporting E-UTRA FDD and 2DL CA and 256QAM in DL
	 
	Test execution not necessary if 8.7.1.1_H.3 is executed.

	8.7.1.1_H.3
	FDD Sustained data rate performance for CA (3DL CA) for 256QAM in DL
	Rel-12
	C126h Cxyz
	UE supporting E-UTRA FDD and 3DL CA and supporting 256QAM in DL and UE DL Category 11,12,13,15
	 
	


Table 4.1-1a: Applicability of RF conformance test cases Conditions

	C126h       IF (A.4.1-1/1 AND (A.4.6.1-1/3  OR A.4.6.3-1/3  OR A.4.6.3-1/4 AND A.4.5-1/18  THEN R ELSE N/A

	Cxyz          IF (A.4.1-1/1 AND (A.4.6.1-1/3 OR A.4.6.3-1/3 OR A.4.6.3-1/4) AND A.4.5-1/18) AND (A.4.3-4/11 OR A.4.3-4/12 OR A.4.3-4a/10 OR A.4.3-4a/8)) THEN R ELSE N/A


The concern for method 2 is we have impact to the existing #N CA SDR test cases including validated test cases. TE should change the test case implementation to enable #N-1 CC testing in #N CA SDR test case. Impacted test cases are listed in Annex.1. It would be reasonable to make grace period to cater for this modification.
3.
Proposal

Considering the analysis above we would like to propose following option as candidate way forward.
Option 1) Adopt method 1
Option 2) Adopt method 2 and introduce grace period to cater for the required modification for existing SDR test cases.

Pros and Cons for each option are summarized as follows.

	
	Pros
	Cons

	Option 1
	No impact to the existing test case implementations other than test applicability.
	Applicability rule (for 4 test cases as specified in Annex 1) will become more complex than Option 2.

	Option 2
	Applicability rule will remain simple.
	Impact to the implementation of existing test cases listed in Annex 1 to enable execution of #N-1 CC test point in the #N CC test case.



Anritsu proposes to endorse Option 1 from the perspective of avoiding the impact to the existing test cases while we hear the opinion from other delegates.
Proposal 1) RAN5 to agree on option 1.


3.
Conclusion
In this paper, way forwards for RAN5 action point AP#74.22 are considered. We propose following.
Proposal 1) RAN5 to agree on option 1.


4. References
[1] draft_R5-171957_meeting_report_RAN5#74_0103.zip 
[2] R5-171871, “Clarification of test points for sustained data rate test”, Anritsu, RAN5#74, Athens, Feb 2017


Annex 1. List of impacted test cases
	Specified
in 521-1
v14.3.0?
	TC
	Lower CC level
test points
	Applicable Max Agg. BW
(For method 1)

	Y
	8.7.1.1_A.2 FDD Sustained data rate performance for CA (3DL CA)
	6A, 6D for Cat 6,7
	<= 40MHz

	Y
	8.7.1.1_A.4 FDD Sustained data rate performance for CA (4DL CA)
	7 for Cat.9, 10
	<= 60MHz

	Y
	8.7.1.1_A.5 FDD Sustained data rate performance for CA (5DL CA)
	8 for Cat.11,12
	No 5CC test point available for Cat 11 and 12, hence applicability can simply eliminate Cat 11, 12 regardless of supported agg. BW.

	Y
	8.7.1.1_H.3 FDD Sustained data rate performance for CA for 256QAM in DL (3DL CA)
	6, 7 for Cat 13
	<= 40MHz

	N
	8.7.1.1_H.4 FDD Sustained data rate performance for CA for 256QAM in DL (4DL CA)
	8 for Cat.11,12
	<= 60MHz

	N
	8.7.1.1_H.5 FDD Sustained data rate performance for CA for 256QAM in DL (5DL CA)
	16 for Cat.15
	No 5CC test point available for Cat 15, hence applicability can simply eliminate Cat 15 regardless of supported agg. BW.

	Y
	8.7.2.1_A.2 TDD Sustained data rate performance for CA (3DL CA)
	6A for Cat. 6, 7
	No 3CC test point available for Cat 6 and 7, hence applicability can simply eliminate Cat 6, 7 regardless of supported agg. BW.

	Y
	8.7.2.1_A.3 TDD Sustained data rate performance for CA (4DL CA)
	7 for Cat.9, 10
	No 4CC test point available for Cat 9 and 10, hence applicability can simply eliminate Cat 9, 10 regardless of supported agg. BW.

	Not defined
in 36.101
	8.7.2.1_A.4 TDD Sustained data rate performance for CA (5DL CA)
	N/A
	　N/A

	Y
	8.7.2.1_H.3 TDD Sustained data rate performance for CA (3DL CA) for 256QAM in DL
	3 for Cat 13
	No 3CC test point available for Cat 13, hence applicability can simply eliminate Cat 13 regardless of supported agg. BW.

	N
	8.7.2.1_H.4 TDD Sustained data rate performance for CA (4DL CA) for 256QAM in DL
	4, 5 for Cat 11, 12
	No 4CC test point available for Cat 11 and 12, hence applicability can simply eliminate Cat 11, 12 regardless of supported agg. BW.

	Not defined
in 36.101
	8.7.2.1_H.5 TDD Sustained data rate performance for CA (5DL CA) for 256QAM in DL
	N/A
	　N/A

	Y
	8.7.5.1.2 TDD FDD CA Sustained data rate performance for FDD PCell (3DL CA)
	1,2,2A for Cat. 6, 7
	No 3CC test point available for Cat 6 and 7, hence applicability can simply eliminate Cat 6, 7 regardless of supported agg. BW.

	Y
	8.7.5.1.3 TDD FDD CA Sustained data rate performance for FDD PCell (4DL CA)
	4, 5, 7, 8 for Cat. 9, 10
	No 4CC test point available for Cat 9 and 10, hence applicability can simply eliminate Cat 9, 10 regardless of supported agg. BW.

	Y
	8.7.5.1.4 TDD FDD CA Sustained data rate performance for FDD PCell (5DL CA)
	11, 12 for Cat. 11,12
	No 5CC test point available for Cat 11 and 12, hence applicability can simply eliminate Cat 11, 12 regardless of supported agg. BW.

	Y
	8.7.5.1_H.2 TDD FDD CA Sustained data rate performance for FDD PCell (3DL CA) for 256QAM in DL
	1,2,3 for Cat.13
	No 3CC test point available for Cat 13, hence applicability can simply eliminate Cat 13 regardless of supported agg. BW.

	Y
	8.7.5.1_H.3 TDD FDD CA Sustained data rate performance for FDD PCell (4DL CA) for 256QAM in D
	4, 5, 7, 8 for Cat. 11,12
	No 4CC test point available for Cat 11 and 12, hence applicability can simply eliminate Cat 11, 12 regardless of supported agg. BW.

	Y
	8.7.5.1_H.4 TDD FDD CA Sustained data rate performance for FDD PCell (5DL CA) for 256QAM in DL
	12, 14, 15 for Cat.15
	No 5CC test point available for Cat 15, hence applicability can simply eliminate Cat 15 regardless of supported agg. BW.

	Y
	8.7.5.2.2 TDD FDD CA Sustained data rate performance for TDD PCell (3DL CA)
	1, 2, 2A for Cat. 6, 7
	No 3CC test point available for Cat 6 and 7, hence applicability can simply eliminate Cat 6, 7 regardless of supported agg. BW.

	Y
	8.7.5.2.3 TDD FDD CA Sustained data rate performance for TDD PCell (4DL CA)
	4, 5, 7, 8 for Cat. 9, 10
	No 4CC test point available for Cat 9 and 10, hence applicability can simply eliminate Cat 9, 10 regardless of supported agg. BW.

	N
	8.7.5.2.4 TDD FDD CA Sustained data rate performance for TDD PCell (5DL CA)
	11, 12 for Cat. 11,12
	No 5CC test point available for Cat 11 and 12, hence applicability can simply eliminate Cat 11, 12 regardless of supported agg. BW.

	Y
	8.7.5.2_H.2 TDD FDD CA Sustained data rate performance for TDD PCell (3DL CA) for 256QAM in DL
	1, 2, 3 for Cat.13
	No 3CC test point available for Cat 13, hence applicability can simply eliminate Cat 13 regardless of supported agg. BW.

	N
	8.7.5.2_H.4 TDD FDD CA Sustained data rate performance for TDD PCell (4DL CA) for 256QAM in DL
	4, 5, 7, 8 for Cat. 11,12
	No 4CC test point available for Cat 11 and 12, hence applicability can simply eliminate Cat 11, 12 regardless of supported agg. BW.

	N
	8.7.5.2_H.5 TDD FDD CA Sustained data rate performance for TDD PCell (5DL CA) for 256QAM in DL
	12, 14, 15 for Cat.15
	No 5CC test point available for Cat 15, hence applicability can simply eliminate Cat 15 regardless of supported agg. BW.
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