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1
Introduction

New RRM core performance requirements were added into TS 36.133 for UEs operating under carrier aggregation mode [1]. With the near completion of the RRM core performance requirements for Rel-10, it is now the time to start the discussion of the test cases that support the carrier aggregation. In the previous meeting, some suggestions were presented in [2]. In this contribution, we further discuss the guideline for developing the test cases for these RRM CA core performance requirements.
2
Discussions

2.1 
Summary of Core Requirement Changes for Carrier Aggregation in TS 36.133
	Section
	Changes
	Comments

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

	8 UE Measurements Procedures in RRC_CONNECTED State 


	8.1.2.7 E-UTRAN E-CID Measurements
	UE Rx-Tx time difference measurement requirements while the serving cell is changed are defined

	
	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. 

Interruption of making measurements for deactivated SCell to PCell needs to be considered

	
	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.

	9 Measurements performance requirements for UE


	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 
Test Cases associated with the Carrier Aggregation Requirements
The table is Section 2.1 shows that the RRM core performance requirement changes associated with the carrier aggregations may be grouped into the following main categories:

1. Handover requirements. It needs to be verified that a UE operating in CA mode meets the same handover perform requirements as the UE operating in legacy mode. 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 may requires a lot of efforts, and may not be necessary. We may need to be selective here to make sure the we will only add the necessary test cases which are most likely to be encountered during the deployment of the CA. Also, most test conditions may be re-used or modified for the carrier aggregations.
2. UE measurement requirements. We will need to verify whether a UE operating in CA mode meets the same measurement requirements as the UE operating in legacy mode. Currently, TS36.133 defines 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. Again, we will need to be careful in selecting the test cases to minimize the efforts, while ensuring the UE performs as defined requirements under CA mode.
3. RSTD Measurements for E-UTRAN carrier aggregation. 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. RSTD test cases defined in 36.133 for FDD/TDD intra-frequency and inter-frequency accuracy are defined. It is expected that new test cases will be defined based on these existing ones to make sure that the UE will meet the RSTD performance requirements under CA mode. 
4. RSRP and RSRQ measurement performance. A few RSRP and RSRQ test cases are defined in the TS 36.133. We are expecting that new test cases will be added for carrier aggregation to check whether the UE will present the same performance under carrier aggregation scenarios.

5. Interruption of data serving in PCell. A new requirement was added into TS 36.133, requiring that if the UE reconfigure the receiver bandwidth when making measurements of cells on an SCC with deactivated SCell, there should no interruptions or minimum interruptions to PCell, depending on the scellMeasurementCycle value. We expect new test cases will be added to cover the new requirements for FDD and TDD systems.
6. E-CID measurement requirements for PCell change. A new requirement was added for UE Rx-Tx time difference measurement requirements while the serving cell is changed are defined.  Similar requirements were added for legacy handover cases. New test cases may be needed to cover the new requirements.
2.3 
Test Configuration for Carrier Aggregation
It is expected that the reference measurement channel and OFDMA Channel Noise Generator defined in TS36.133 will be re-used for CA test cases. Obviously, it is unrealistic to define the test cases covering all CA combinations in terms of CA carriers and carrier band width even if we focus on 2DL/1UL carrier aggregations.  More discussions will be surely needed for selecting typical CA combinations to balance the test efforts and the risks of missing the key performance tests. Here we suggest using the current CA combinations as baseline for developing the Rel-10 CA test cases.
2.4 
Consideration of Handover Test Cases for Carrier Aggregation
TS 36.133 requires that a UE operating in CA mode follows the same HO requirements as a UE in legacy mode. Section 5 in [1] defines HO core performance requirements, covering 

· E-UTRAN intra/inter-frequency handovers (FDD – FDD, FDD – TDD, TDD – FDD, TDD – TDD)

· E-UTRAN handovers to other RATs (UTRA FDD/TDD, GSM)

· E-UTRAN handovers to non-3GPP RATs (HRPD, cdma2000 1x)
We assume the handover from E-UTRAN to other RATs or non-3GPP RATs will not be impacted by carrier aggregations, since there should be no impact of the UE measurements of other RATs or non-3GPP RATs, we will focused on the impact of CA on the handovers within E-UTRAN.

In Section A.5, the following test cases are defined for supporting E-UTRAN handovers:
· 2 test cases for FDD-FDD and TDD-TDD intra-frequency handovers
· 2 test cases for FDD-FDD and TDD-TDD inter-frequency handovers (with known target cell)
· 2 test cases for FDD-FDD and TDD-TDD inter-frequency handovers with unknown target cell

New test cases for E-UTRAN handovers with carrier aggregations may be developed based on above existing test cases. FDD-FDD and TDD-TDD intra-frequency handovers for CA happen more likely in the deployment scenarios where both carriers have the same coverage, while FDD-FDD and TDD-TDD inter-frequency handovers for CA may happen mostly in the scenarios where two carriers have the different coverage. For  inter-frequency cases there are two cases: one for testing the handover interruption when the target cell is known, and the other for the case when the target cell is unknown. For CA we may not need the latter for two reasons: a) the test of interruption caused by cell searching was covered by existing case; and b) it would be less likely that for a UE operating in CA mode to handover to third unknown inter-frequency cell.  
3
Conclusion

In this contribution, we attempt to search for the general guideline for developing test cases for supporting the new RRM CA performance requirements. We first gave a summary of the changes in RRM core requirement s introduced for the carrier aggregation. Then, we discussed the test cases associated with these new requirements. After that we briefly discussed the test configuration. Finally, we discussed specifically the test cases for the CA handovers. We realized that the importance of balancing the testing efforts and the risk of missing test cases. We propose to give a full discussion for identifying the test cases that are deemed to be necessary before start working on the details of each test case.
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