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1   Introduction
The core requirements for CA have been finished and the discussion on CA test cases design has been initiated in document [1-4].  This document will give our proposal on how to define CA test cases.
2   Discussion
2.1
CA related requirements review

The Core Requirement Changes for Carrier Aggregation in TS 36.133 including following parts:

1. E-UTRAN RRC_CONNECTED state mobility: The CA UE follow the same handover requirements as legacy UEs.
2. E-UTRAN E-CID measurement: New measurement requirement for UE Rx-Tx time difference is defined when the serving cell is changed.

3. RSRP/RSRQ measurements: Measurement requirements on PCell follow Rel-8/9 intra frequency measurement requirements. Measurement requirements on SCell are defined separately when the secondary carrier is activated or deactivated. 

4. OTDOA RSTD measurement: RSTD measurement requirements for E-UTRAN CA are defined depending on whether the measurements are obtained from the same carrier or different carriers. 
2.2
Discussion on CA test cases

Above core requirements for CA may require new test cases potentially. But considering the existing test coverage in Rel-8/9, impact of UE implementation, and test work load, some CA core requirements may be tested by using release 8/9 test configurations and test cases. The following will give a discussion on the requirement test cases and the proposal on their priorities. 
1． Test cases for E-UTRAN RRC_CONNECTED state mobility
The RRC_CONNECTED state mobility requirement does not change compared with single carrier operation. It does not make additional sense to test a UE handover from a CA cell to another CA cell. In this case, a CA capable UE can be tested using the Rel-8/9 test cases by only configuring UE works on single carrier. 
The only special handover scenario for CA that needs to be considered is when PCell changes but SCell does not change. But we think this scenario should be in low priority because it is not a usual case in Rel-10
2． E-UTRAN E-CID Measurements:
The original UE Rx – Tx time difference measurement requirements are applicable for each cell in CA. However, the measurement time should be multiplied by the cell change times when serving cell is changed. In Rel-10, there is no multi-TA requirement. The UE Rx – Tx time difference on SCell is the same as that on PCell. It is enough to test the requirement only on PCell. In this case, the corresponding Rel-8/9 test cases can be reused to test a CA capable UE by configuring only Pcell for the UE under test.
3． RSRP/RSRQ Measurements for E-UTRA carrier aggregation:
Many new measurement requirements are defined for deactivated carriers in CA. Corresponding test cases should be developed, including,
（1）  E-UTRAN FDD event triggered reporting for deactivated carrier when no DRX is used
（2） E-UTRAN TDD event triggered reporting for deactivated carrier when  no DRX is used
（3） E-UTRAN FDD event triggered reporting for deactivated carrier when DRX is used
（4） E-UTRAN TDD event triggered reporting for deactivated carrier when DRX is used
（5） E-UTRAN FDD deactivated SCC measurement accuracy

（6） E-UTRAN TDD deactivated SCC measurement accuracy
Test case (1) and (2) will test report delay and interruption requirements when scellMeasurementCycle is equal to and less than 640 ms when no DRX is used. Test case (3) and (4) will only test report delay requirements and no interruptions is allowed in DRX state.
All measurement report delay and accuracy requirement for active carrier, including Pcell, will follow Rel-8/9 requirements. From our point of view, the test for activated carriers can be done in the test cases for deactivated SCC since that Pcell is always exist and we can configure any active CC in the same test case. Then we can test PCC and deactivated SCC in the same set of test cases as listed in (1)-(6)
For FDD, the test case should also distinguish between synchronous scenario and asynchronous scenario. For TDD, only synchronous cells are considered.
4． OTDOA RSTD Measurements for E-UTRAN carrier aggregation:

The new requirements for OTDOA for E-UTRA carrier aggregation is on SCC, including the RSTD measurement reporting delay and RSTD measurement accuracy requirements. The following new RSTD measurement test cases need to be developed with high priority for CA. 
· E-UTRAN FDD RSTD measurement reporting delay test case on SCC with the reference cell on the PCC

· E-UTRAN TDD RSTD measurement reporting delay test case on SCC with the reference cell on the PCC

· E-UTRAN FDD RSTD measurement accuracy test case on SCC with the reference cell on the PCC

· E-UTRAN TDD RSTD measurement accuracy test case on SCC with the reference cell on the PCC

The test cases of RSTD measurement reporting delay on SCC with the reference cell on neighbour cell should be considered with low priority.
2.3
Summery:
Based on above discussion, the proposed test cases for CA is listed as following:

	No.
	Test case
	Comments
	Priority

	1
	E-UTRAN FDD event triggered reporting for deactivated carrier in no DRX
	Report delay and Interruptions requirements are tested.

The scellMeasurementCycle is equal to and less than 640 ms.

The measurement requirements on Pcell deactivated Scell can be tested simultaneously.

The test case should consider synchronous case and asynchronous case.
	High

	2
	E-UTRAN TDD event triggered reporting for deactivated carrier in no DRX
	Report delay and Interruptions requirements are tested.

The scellMeasurementCycle is equal to and less than 640 ms.

The measurement requirements on Pcell and deactivated Scell can be tested simultaneously.
	High

	3
	E-UTRAN FDD event triggered reporting for deactivated carrier in DRX
	Report delay requirements and no interruption are tested.
The measurement requirements on Pcell and deactivated Scell can be tested simultaneously.

The test case should consider synchronous case and asynchronous case
	High

	4
	E-UTRAN TDD event triggered reporting for deactivated carrier in DRX
	Report delay requirements and no interruption are tested.
The measurement requirements on Pcell and deactivated Scell can be tested simultaneously.
	High

	5
	E-UTRAN FDD deactivated SCC measurement accuracy
	including absolute and relative accuracy requirements. The requirements for Pcell and deactivated Scell can be tested simultaneously
 The test case should consider synchronous case and asynchronous case
	High

	6
	E-UTRAN TDD deactivated SCC measurement accuracy
	including absolute and relative accuracy requirements. The requirements for Pcell and deactivated Scell can be tested simultaneously
	High

	7
	E-UTRAN FDD RSTD measurement reporting delay test case on SCC with the reference cell on the PCC
	
	High.

	8
	E-UTRAN TDD RSTD measurement reporting delay test case on SCC with the reference cell on the PCC
	
	High.

	9
	E-UTRAN FDD RSTD measurement accuracy test case on SCC with the reference cell on the PCC
	
	High.

	10
	E-UTRAN TDD RSTD measurement accuracy test case on SCC with the reference cell on the PCC
	
	High.

	
	
	
	

	11
	Handover when SCell is not changed.
	
	Low 

	12
	E-UTRAN FDD RSTD measurement reporting delay test case on SCC with the reference neighbour cell
	
	Low.

	13
	E-UTRAN TDD RSTD measurement reporting delay test case on SCC with the reference neighbour cell
	
	Low.

	14
	E-UTRAN FDD RSTD measurement accuracy test case on SCC with the reference neighbour cell
	
	Low.

	15
	E-UTRAN TDD RSTD measurement accuracy test case on SCC with the reference neighbour cell
	
	Low.


3   Conclusion
This document discussed the test cases needed for CA. based on our analysis, a initial set of test cases are considered to be necessary for CA feature validating. In order to average the work load, the priority of each test case is also given. It is proposed to consider the content of this contribution when determining CA test case frame work.
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