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1
Introduction

During RAN5#78 the LS R5-181684 was drafted for RAN4. This LS presented an issue where the current 3DL CA and higher scenarios were insufficient to fully cover all CA combinations needed by the different parties. This LS, presented in RAN4 via R4-1803621, triggered the discussion and decision of RAN4 to develop generic duplex mode RRM CA test cases. This solution was agreed on R4-1807951. In such paper several contributions were cited, adding these generic test cases. During RAN5#79 and RAN5#80 the newly introduced RAN4 requirements were used to develop new test cases to fix this lack of coverage.

In this discussion paper we realize that, the addition of these new generic test cases implies a test case overlap between the existing fixed-duplex mode test cases that are now fully covered by the new generic test cases. After studying this, it is our understanding that it would be beneficial to have this situation simplified so that generic test cases are always tested by default.
Additionally, we note that, for a given test requirement, similar RAN4 requirements are provided for any number of CCs. Therefore, our understanding is that it would be beneficial to streamline the test coverage so RRM CA test requirements are always tested using the highest number of CCs.
2
Discussion
2.1
Generic Test Case Applicability

If we analyse the current test applicability section of the generic duplex mode test cases, we can deduct from the highlighted, that they are only to be tested in case the legacy fixed-duplex mode test cases cannot handle the desired band combination. This is the case for all 3DL CA to 5DL CA tests.

Original Text:

	8.16.86.2
Test applicability

This test applies to all types of E-UTRA FDD and TDD Release 12 and forward UE that support E-UTRA FDD and TDD and 3DL CA with FDD as PCell. Applicability requires support for FGI bit 25 [Applicability details are TBD].

Note on the applicability: the requirement tested in the specific duplex-mode test cases 8.16.39, 8.16.40, 8.16.41, 8.16.42, does not need to be tested in the generic duplex-mode test case 8.16.86.


This leads to inconsistencies once RAN5 starts to add RRM test cases for 6DL CA and beyond, since there will not be any fixed-duplex mode test defined. It is misleading and counterintuitive to have different way forwards between 3-5DL CA tests and 6DL CA and forward tests.

Additionally, we notice that all existing legacy fixed-duplex mode CA test cases available in chapters 8 and 9 of the RRM specification are a subset of their corresponding generic duplex mode tests. Therefore, it seems logical to favour the default use of generic duplex mode test cases vs the legacy fixed-duplex ones. This will result in a more streamlined method of test execution to obtain the same outcome. The tester will just need to specify the desired band combination for the test, which is the usual process anyway.

With respect to the legacy fixed-duplex mode test case, we propose to keep them in the specification (instead of deleting them). The main reason for this is that there might be some test equipment vendors that have not yet developed the equivalent generic duplex mode tests. Keeping the legacy tests in the specification will enable their execution on these TEs while the generic tests get implemented.

In this line, we propose the modification of the test applicability section accordingly. We have presented, concurrent to this discussion paper, a CR (R5-187598) with the suggested modifications on one of the generic duplex mode test cases. Once a way forward is agreed, we can extend the same across the rest of impacted tests.

Proposal 1: RAN5 to discuss and agree on the proposed applicability section modifications for generic duplex mode test cases (implemented via CR R5-187598) [6].

Proposed Text:
	8.16.86.2
Test applicability

This test applies to all types of E-UTRA FDD and TDD Release 12 and forward UE that support E-UTRA FDD and/or E-UTRA TDD and 3DL CA. If the generic duplex-mode test case 8.16.86 is tested with FDD PCell, it will be only applicable to UEs supporting FDD as PCell. If the generic duplex-mode test case 8.16.86 is tested with TDD PCell, it will only be applicable to UEs supporting TDD as PCell. Applicability requires support for FGI bit 25.

Note on the applicability: If the generic duplex-mode test case 8.16.86 is tested with FDD PCell, the specific duplex-mode test cases 8.16.39 and 8.16.41 do not need to be tested. if the generic duplex-mode test case 8.16.86 is tested with TDD PCell, the specific duplex-mode test cases 8.16.40 and 8.16.42 do not need to be tested.


2.2
Test Case Selection Criteria for RRM CA
Additionally, with the addition of the new generic RRM CA test cases, we have realized that, as the number of CCs grows, the number of RRM CA tests will keep growing. This will ultimately result in longer and more redundant test coverage runs just to obtain the same outcome.
We believe it is critical to streamline the test coverage process by establishing a new test case selection rule which aims to reduce the total number of test cases to be executed so it is kept constant regardless of how many CCs does the UE support. In this line, we propose that the UE shall only be tested using the highest number of supported CCs.

The test coverage obtained on a given CA band combination shall be applied to any other CA band combination that is a subset of the one tested. Therefore, subset CA band combinations shall not be tested. This will significantly reduce the number of RRM CA test cases to be executed to just one test per RAN4 requirement.

For example, if a UE supports at maximum 5 CC, then RRM CA test requirements shall only be tested using 5CCs. If the selected CA band combination to be used is 1A-3C-7C, then the test coverage obtained on a given RRM CA test requirement shall also be applied to any subset of it (for example 1A-3C or 1A-7C).

Looking at the current RAN4 test requirements, if we take, for example, RRM chapter 9 absolute RSRP 5DL CA test case 9.1.51, we see that the test requirements are defined on a per CC level. Basically, for each CC subject to test, the measured RSRP is evaluated against the core requirements defined in 36.133 section 9.1.2.1:

9.1.51.3 Minimum conformance requirements

The TDD RSRP measurements of cells on the primary component carrier shall meet the intra frequency absolute

accuracy requirements defined in TS 36.133 [4] clause 9.1.2.1.

The TDD RSRP measurements of cells on the secondary component carriers shall meet the intra frequency absolute

accuracy requirements defined in TS 36.133 [4] clause 9.1.2.1.
From 36.133 section 9.1.2.1 we have:

9.1.2.1
Absolute RSRP Accuracy

Unless otherwise specified, the requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Table 9.1.2.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band
Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_B1, FDD_B2
	-120.5
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(8
	(11
	(-6 dB
	FDD_A, TDD_A, FDD_B1, FDD_B2, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


We notice that, these requirements are only defined on a per band basis and not based on the number of CCs in the test. Therefore, if a UE passes this test on a given CA band combination, it can be directly deduced that the UE will pass the test on any subset CA band combination. It is important to keep in mind that a similar conclusion can be extracted from RRM CA chapter 8 test cases (for simplicity, in this paper we have just shown a chapter 9 test).
In this line, we propose to establish test case selection criteria for RRM CA and implement it as presented in the companion CR (R5-187597).
Proposal 2: RAN5 to discuss and agree on the proposed test case selection criteria for RRM CA test requirements (implemented via CR R5-187597) [7].
Proposed Text:
	3A.7
Test case selection criteria for RRM Carrier Aggregation

3A.7.1
Introduction

This clause defines a test selection principle which is applicable to all test cases verifying RRM requirements for carrier aggregation.
3A.7.2
Principle of testing

For all RRM CA requirements, the UE shall be tested using the highest number of supported CCs. The test coverage obtained on a given CA band combination shall be applied to any other CA band combination that is a subset of the one tested. Therefore, subset CA band combinations shall not be tested.

For example, if a UE supports at maximum 5 CC, then RRM CA test requirements shall only be tested using 5CCs. If the selected CA band combination to be used is 1A-3C-7C, then the test coverage obtained on a given RRM CA test requirement shall also be applied to any subset of it (for example 1A-3C or 1A-7C).




3
Proposal
Proposal 1: RAN5 to discuss and agree on the proposed applicability section modifications for generic duplex mode test cases (implemented via CR R5-187598) [6].

Proposal 2: RAN5 to discuss and agree on the proposed test case selection criteria for RRM CA test requirements (implemented via CR R5-187597) [7].
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