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1. Introduction
The core part of the DC enhancement WI was completed in the last RAN plenary meeting. In the WI, the following new features were specified in TS36.133 [1].

· SSTD measurement report.

· Maximum uplink transmission time difference.

· E-UTRAN CGI requirements.

· 3DL CC Dual Connectivity

The remaining work is developing performance requirements in order to ensure the correct behaviour of DC capable UEs. In this contribution, according to a proposed work plan [2], we focus on the 3DL CC DC. We discuss the necessity of test cases for the 3DL CC DC, and then we discuss the test cases for each functions of 3DL CC DC. Note that we discuss test requirements for other features in [3, 4].

2. Discussion
3DL CC DC introduced the 3rd aggregated cell for DC. The 1st and 2nd cells aggregated for DC are a PCell belonging to MCG and a PSCell belonging to SCG, respectively. The 3rd cell aggregated for DC is an SCell belonging to either MCG or SCG. A part of functions related to the SCell of DC is the same as that of CA. Since Rel-13 DC capable UEs always have 2UL/3DL CA capability, it is guaranteed that the DC capable UEs are surely able to pass the tests specified for 2UL/3DL CA capable UEs. This means that it doesn’t need to introduce new test requirements for verifying the same functions of CA. On the other hand, some functions have requirements being specific to DC. In order to ensure the correct UE behaviors related to the above functions, new test requirements for 3DL CC DC capable UEs shall be introduced. 

Proposal 1: Test requirements for verifying the correct UE behaviors related to the functions being specific to DC are needed.
Intra frequency measurement on SCell
One of the functions being specific to DC is the intra frequency measurement on SCell. When DRX is used, the measurement requirement depends on a DRX cycle configured by NW. In CA operation a common DRX cycle is configured. On the other hand, in DC operation two DRX cycles can be configured on MCG and SCG, respectively. In other words, the measurement requirements on an SCell depend on the DRX cycle configured on the CG to which the SCell belongs. This is definitely the new feature and the existing test requirements for CA are not enough to verify it. This means that the new test cases verifying it are needed. 
Observation 1: Intra frequency measurements on the SCell for DC depend not on a common DRX cycle but on the DRX cycle configured on the CG to which the SCell belongs. 

Proposal 2: New test cases which can verify the intra frequency measurement on SCell shall be introduced.
Interruption due to SCell
Interruption has also some new requirements. In Rel-13 TS36.133, several requirements for the interruption related to an SCell of DC are newly specified. The impact of the interruption on a cell within the same CG due to the SCell of DC is the same as the impact on a cell due to an SCell of CA, i.e. the interruption shall not be more than 1ms. On the other hand, the impact of the interruption on a cell within the other CG due to an SCell of DC depends on whether synchronous DC or not. The interruption shall not be more than 1ms and not be more than 2ms in synchronous DC and asynchronous DC, respectively. Since the asynchronous case is not assumed in CA operation, the existing test requirements for CA are not enough to verify the correct UE behaviour of the interruption due to the SCell of DC.
Observation 2: Existing interruption test requirements for interruption in CA operation are not enough to verify the correct UE behavior of the interruption due to the SCell of DC.
The interruption related to the SCell of DC may occur during the following three procedures.
· SCell addition/release
· SCell activation/deactivation
· Deactivated SCell measurements
Regarding the 1st and 2nd procedure, the allowed number of interrupted subframe is specified and the number for 1st procedure is the same as that for 2nd procedure. Thus test requirements of the interruption during the 1st procedure would be able to indirectly verify the correct UE behavior related to the 2nd procedure and vice versa. We, therefore, propose that new test requirements for the interruption during the 1st procedure, i.e. activation/deactivation procedure, should be specified for DC capable UE. Regarding the 3rd procedure, the allowed number of interrupted subframe and probability of missed ACK/NACK are specified. Thus, in addition to the test cases for the 1st procedure, new test requirements for the interruption during the 3rd procedure, i.e. deactivated SCell measurement procedure, should be specified. 

Proposal 3: New test cases for the interruption at SCell activation/deactivation shall be introduced.

Proposal 4: New test requirements for the interruption during deactivated SCell measurement shall be introduced.

Proposal 5: For interruption tests, both synchronous DC tests and asynchronous DC tests shall be introduced.
SCell activation/deactivation
In Rel-13 36.133, the requirements of activation/deactivation delay for SCell of DC are specified. These requirements, however, are the same as the requirements of activation/deactivation for SCell of CA. This means that the existing test cases would be able to indirectly verify the correct UE behavior from viewpoint of the activation delay. 

Observation 3: Existing SCell activation/deactivation delay test cases for CA would be able to indirectly verify the correct UE behavior from viewpoint of the activation delay.

3. Test list for 3DL CC DC 

Based on the analysis in previous sections, we propose to introduce test cases listed in table 1 for 3DL CC DC.

Proposal 6: To introduce test cases listed in table 1 for 3DL CC DC.
Table 1: Proposed test cases

	
	Corresponding requirements
	Type of test case

	1
	7.12.2.5
Interruptions at SCell activation/deactivation
	E-UTRAN FDD-FDD activation and deactivation of known SCell in non-DRX in synchronous DC

	2
	7.12.2.5
Interruptions at SCell activation/deactivation
	E-UTRAN TDD-TDD activation and deactivation of known SCell in non-DRX in synchronous DC

	3
	7.12.2.5
Interruptions at SCell activation/deactivation
	E-UTRAN FDD-FDD activation and deactivation of known SCell in non-DRX in asynchronous DC

	4
	7.12.2.5
Interruptions at SCell activation/deactivation
	E-UTRAN TDD-TDD activation and deactivation of known SCell in non-DRX in asynchronous DC

	5
	7.12.2.6
Interruptions during measurements on SCC, and 
8.8.8
Intra-frequency measurements requirements on SCell
	E-UTRAN FDD-FDD event triggered reporting under deactivated SCell in non-DRX in synchronous DC

	6
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	E-UTRAN TDD-TDD event triggered reporting under deactivated SCell in non-DRX in synchronous DC

	7
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	E-UTRAN FDD-FDD event triggered reporting under deactivated SCell in non-DRX in asynchronous DC

	8
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	E-UTRAN TDD-TDD event triggered reporting under deactivated SCell in non-DRX in asynchronous DC


4. Conclusion
In this contribution, we discussed the necessity of test cases for the 3DL CC DC, and then we discussed the test purposes. Our observations and proposals are as below;

Proposal 1: Test requirements for verifying the correct UE behaviors related to the functions being specific to DC are needed.
Observation 1: Intra frequency measurements on the SCell for DC depend not on a common DRX cycle but on the DRX cycle configured on the CG to which the SCell belongs. 

Proposal 2: New test cases which can verify the intra frequency measurement on SCell shall be introduced.

Observation 2: Existing interruption test requirements for interruption in CA operation are not enough to verify the correct UE behavior of the interruption due to the SCell of DC.
Proposal 3: New test cases for the interruption at SCell activation/deactivation shall be introduced.

Proposal 4: New test requirements for the interruption during deactivated SCell measurement shall be introduced.

Proposal 5: For interruption tests, both synchronous DC tests and asynchronous DC tests shall be introduced.
Observation 3: Existing SCell activation/deactivation delay test cases for CA would be able to indirectly verify the correct UE behavior from viewpoint of the activation delay.

In conclusion of the analyses, we proposed that; 

Proposal 6: To introduce test cases listed in table 1 for 3DL CC DC.
Table 1: Proposed test cases

	
	Corresponding requirements
	Type of test case

	1
	7.12.2.5
Interruptions at SCell activation/deactivation
	E-UTRAN FDD-FDD activation and deactivation of known SCell in non-DRX in synchronous DC

	2
	7.12.2.5
Interruptions at SCell activation/deactivation
	E-UTRAN TDD-TDD activation and deactivation of known SCell in non-DRX in synchronous DC

	3
	7.12.2.5
Interruptions at SCell activation/deactivation
	E-UTRAN FDD-FDD activation and deactivation of known SCell in non-DRX in asynchronous DC

	4
	7.12.2.5
Interruptions at SCell activation/deactivation
	E-UTRAN TDD-TDD activation and deactivation of known SCell in non-DRX in asynchronous DC

	5
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	E-UTRAN FDD-FDD event triggered reporting under deactivated SCell in non-DRX in synchronous DC

	6
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	E-UTRAN TDD-TDD event triggered reporting under deactivated SCell in non-DRX in synchronous DC

	7
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	E-UTRAN FDD-FDD event triggered reporting under deactivated SCell in non-DRX in asynchronous DC

	8
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	E-UTRAN TDD-TDD event triggered reporting under deactivated SCell in non-DRX in asynchronous DC
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