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1
Introduction

With the near completion of the new RRM core performance requirements for Rel-10 CA [1], the discussion of the test cases was started for supporting the carrier aggregation. In RAN4#59AH, we discussed some guidelines for developing the test cases for RRM CA core performance requirements [2], where the core CA requirements introduced into TS 36.133 were summarized and the test cases were grouped associated with the core CA requirements. In this contribution, we provide an update on the RRM CA core performance requirement changes, and then we have a further discussion on the reduction of test cases by examining the relations among the core-requirements.
2
Discussions

2.1 
Updated Summary of CA RRM Core Requirements
In [2], we provided a summary of CA RRM core requirement in [1]. Additional requirements were agreed in RAN4#59AH for RSTD measurements under PCell change [3] and power head room reporting [4]. Table 2.1 shows the updated CA RRM core requirements in TS 36.133.
Table 2.1 Core Requirement Changes for Carrier Aggregation in TS 36.133

	Section
	Changes

	5 E-UTRAN RRC_CONNECTED state mobility
	UE configured with Scell follows the same handover requirements as legacy UEs

	8.1.2.7 E-UTRAN E-CID Measurements
	UE is required to continue Rx-Tx time difference measurement when the serving cell is changed

	8.3
Measurements for E-UTRA carrier aggregation


	PCell: follow Rel-8/9 intra frequency measurements

SCell: Requirements are defined separately according to activated/deactivated, and common DRX/non-command DRX scenarios. 

Requirements for limiting interruption on PCell when making measurements for deactivated SCell are defined

	8.4
OTDOA RSTD Measurements for E-UTRAN carrier aggregation
	RSTD measurement requirements are defined essentially depending on whether the measurements are obtained from the same carrier or different carriers.

UE is required to continue RSTD measurement requirements when PCell is changed.

	9.1.8
Power Headroom
	Add Type 2 power headroom reporting. Follow the same delay as Rel-8/9 requirements (Note: the requirement for Pcmax,c reporting are expected to be added)

	9.1.11
Carrier aggregation measurement accuracy
	Absolute RSRP and RSRQ, and relative RSRP for PCC and SCC, as well as the relative RSRP and RSRQ accuracy requirements all follow Rel-8/9 requirements.

	9.1.12
Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation
	RSTD measurement accuracy requirements are defined depending on whether the measurements are obtained from the same carrier or different carriers.


2.2 
CA RRM Test Cases
In order to determine which test cases need to be added for CA RRM testing, let us first have a discussion on the relations of RRM requirements.

CA RRM requirements and non-CA RRM requirements

· Similarities. As discussed previously, most CA RRM requirements requires the UE to provide the same performance in CA mode for both primary and secondary serving cell (carrier) as in non-CA mode for primary serving cell (carrier) Also, the UE should provide the same performance for intra-frequency and inter-frequency measurements. Test cases developed for non-CA RRM requirements could server as a good starting point for the test cases for CA RRM requirement. This may be especially true for the test cases associated with the PCell and primary component carrier.
· Differences. Although it requires the UE to provide the same performance in CA-mode in comparison with inno-CA-mode, test cases for CA-mode might not be able to use the exact configuration as the test cases for non-CA mode even for the PCell and primary component carrier. For example, UE in CA-mode is required to provide the same RSRP/RSRQ measurement accuracy for the primary component carrier as that for the serving carrier in non-CA mode. However, we may not simply use the RSRP/RSRQ measurement accuracy test case developed for the serving carrier in non-CA mode for the test of RSRP/RSRQ measurement accuracy for the primary component carrier in CA-mode, particularly when the second component carrier is activated. This is because in non-CA mode, there could be inter-carrier interference cause by the interaction of the primary and the secondary component carriers. This issue does not exist when the UE is working in single carrier mode. 
In [2], we divided the test cases into different groups. In the following, we will have a further discussion on the test cases for these groups.

1. Handover Test Cases. The existing handover test cases cover wide range of test scenarios: E-UTRAN FDD/TDD - FDD/TDD Intra-frequency/Inter-frequency handovers, E-UTRAN FDD/TDD – other RATs handovers. Repeat all of these handover tests would require a lot of efforts. Because the procedure of the CA handover is basically the same as the legacy handover, if a UE operating in CA mode presents the same UE measurement performance (event triggering reporting in particular) as in legacy mode, it is reasonable to believe the UE in CA mode would meet the same handover perform requirements as the UE operating in legacy mode. Based on this consideration, we could focus on the tests on UE measurement accuracy performance requirements, and then save the test efforts for CA handovers.

Proposal 1: For a UE operating in CA mode if it presents the same measurement performance (event triggering reporting and measurement accuracy) as in legacy mode, it is reasonable to believe the UE would present the same handover perform requirements in CA mode as the UE operating in legacy mode. Thus, it may not necessary to add new CA  handover test cases. 
2. Test Cases for UE measurement requirements. A UE operating in CA mode should also meet the same performance requirements as the UE operating in legacy mode. TS36.133 has defined quite a large number of test cases for legacy UE for various scenarios: E-UTRAN FDD/TDD - FDD/TDD Intra-frequency/Inter-frequency event triggered reporting in asynchronous/synchronous cells with DRX or without DRX, E-UTRAN FDD/TDD - FDD/TDD intra-frequency identification of new CGI of E-UTRA cell using autonomous gaps with DRX or without DRX. It is worthy to point out that UE measurement report performance is tightly associated with the UE RSRP/RSRQ measurement performance.

Proposal 2: We should carefully examining the relations among UE measurement reporting in CA mode and legacy mode, as well as the relations with RSRP/RSRQ measurements which may lead to significant reduction of test efforts for UE measurements. 

3. Test Cases for RSTD Measurements. It will be important to make sure that UEs operating in CA mode will meet to same RSTD performance requirements in terms of reporting delay and measurement accuracy with/without PCell changes, especially intra-frequency accuracy requirements. RSTD test cases defined in 36.133 for FDD/TDD intra-frequency and inter-frequency accuracy are defined. It is reasonable to believe the UE that meets inter-frequency RSTD measurement requirement in legacy mode would also shows the same performance in CA mode. Giving the importance to have UE meet intra-frequency RSTD measurement requirements, we will recommend focusing on intra-frequency RSTD test cases.
Proposal 3: New test cases should be developed to make sure the UE operating in CA mode can meet intra-frequency RSTD measurement requirements for both primary and secondary component carriers. 
4. RSRP and RSRQ measurement performance. A number of RSRP and RSRQ test cases are defined in the TS 36.133. As discussed in above, providing accurate RSRP and RSRQ measurements are the base for the UE to meet other performance requirements, such as handover requirements. For primary component carrier, we may not simply re-use the RSRP/RSRQ measurement accuracy test case developed for the serving carrier in non-CA mode because of the inter-carrier interference was not considered in legacy mode. For secondary component carrier, it is more obvious that new test cases. 
Proposal 4: New test cases should be developed to make sure the UE operating in CA mode can present the same absolute and relative RSRP/RSRQ accuracy in both primary and secondary component carriers as that in legacy mode for the serving carrier (Note: More discussion specifically on RSRP/RSRQ will be presented in [4])
5. Limit the Data Interruption in PCell during SCell Activation/Deactivation. A new requirement was added into TS 36.133, requiring that when the UE reconfigure the receiver bandwidth during SCell activation/deactivation, there should no data interruptions to PCell. We expect new test cases will be added for the new requirements as discussed in [5].
6. E-CID measurement requirements for PCell change. A new requirement was added that requires a UE operating in CA mode should continue E-CID measurements when PCell changes. However, there is no E-CID test case for legacy UE. Thus, we think it is low priority for developing E-CID test cases for CA UE.

7. Power Headroom and Pcmax,c reporting. A UE operating in CA mode should meet the new performance requirements for Power Headroom and Pcmax,c reporting. However, there is no test case for power headroom reporting for legacy UE. Thus, we think it is low priority for developing new test cases for power headroom and Pcmax,c reporting.
3
Conclusion

In this contribution, we further discussed the general issues for developing test cases for supporting the new RRM CA performance requirements. In summary we propose: 
a) Not need to add new CA handover test cases. It is reasonable to believe that a UE passing the measurement performance tests (event triggering reporting and measurement accuracy) and existing  handover test cases would also present the same handover performance in CA mode as in legacy mode.  
b) Carefully examining the relations among UE measurement reporting in CA mode and legacy mode, as well as the relations with RSRP/RSRQ measurements to reduce the test efforts for UE measurements. 

c) Developing new test cases for CA RSTD tests especially for intra-frequency RSTD measurements for both primary and secondary component carriers. 
d) Developing new test cases for CA RSRP/RSRQ accuracy in both primary and secondary component carriers to make sure UE meet absolute and relative RSRP/RSRQ accuracy requirements.

e) Developing new test cases to make sure SCell activation/deactivation would not result in the data interruptions in PCell
f) It is low priority for developing E-CID test cases for CA UE since there is no E-CID test case for legacy UE.
g) It is low priority for developing new test cases for power headroom and Pcmax,c reporting since there is no power headroom reporting test case for legacy UE.
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