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1 Introduction
Discussion on RRM requirements for Rel. 10 carrier aggregation have been ongoing for the past year and most of the requirements have been agreed and introduced in [1]. The next step is to define the necessary tests to ensure that UEs meet the defined requirements and some companies already provided some input on this topic. In this paper we provide our view on what tests should be defined for CA and how they should be prioritized.
2 Discussion
Most of the RRM requirements for CA have already been agreed and introduced in [1]. These requirements are mostly based on the Rel.8/9 requirements and extended as needed for carrier aggregation. The main agreements are briefly listed below.
· Measurements on all active cells are done with Rel.8 procedures

· Non-configured cells are measured using measurement gaps(same as inter-freq in Rel.8/9)

· Measurements on configured cells(active or deactivated) are performed without gaps

· Measurement periods of deactivated SCells are configurable by RRC signaling

· 160ms, 256ms, 320ms, 512ms, 640ms, 1024ms,1280ms

· Default value is 320ms

· Some glitches are allowed for longer measurement periods
· RLM is performed only on PCell

· Event A6 is introduced for SCell
· A6 defined as intra-frequency neighbor becomes offset better than SCell

Since all the idle procedures are based on Rel.8/9 and carrier aggregation is used only in connected mode, the necessary tests are the ones for connected mode. For Rel.8/9 the connected mode RRM tests are divided in 4 main categories: connected mode mobility, radio link monitoring, measurement procedures and measurement peformance. Below we will consider the tests in these 4 categories.

It should be noted that it is highly desirable to reduce the number of tests to be defined to minimize the testing complexity and associated costs. Furthermore, new RRM tests for eICIC will also be defined so it is expected that the number of RRM tests will be much bigger compared to Rel.9. Considering this, the defined tests should still provide enough coverage such that a good system performance level is guaranteed.
 Connected Mode Mobility
Mobility in carrier aggregation is based on PCell and all the procedures are based on Rel.8/9. The mobility performance requirements are also based on Rel.8/9 requirements so it seems unnecessary to have any special tests for mobility with carrier aggregation. Furthermore, RAN4 has not defined and requirements for mobility with carrier aggregation so there are no new performance requirements to be tested.

It should be noted that when PCell is changed(hand over), the attached SCell is deconfigured and a new SCell is configured after PCell is changed. While correct behaviour of the UE during hand over needs to be checked, this should be done by a signaling test.
 Radio Link Monitoring
As RLM is performed only on PCell it seems there is no need to have any additional tests for Out-of-sync and In-sync in the context of carrier aggregation.

 Measurement procedures
The Rel.8/9 measurement procedures tests consist of event triggered reporting(A3) in diferrent kind of scenarios,CGI acquisition and RSTD. We believe that RSTD and CGI acquisition can be deprioritized and the tests could be discussed after the event triggered reporting tests are defined.

For the measurement procedures, since event A6 is newly introduced for SCells , an event triggered reporting test should be defined. As A6 applies to both active and deactivated carriers, the test should be defined for both these cases. Also, for deactivated carriers different measurement cycles have been defined. Tests to check for compliance with different measurement cycles should also be defined(similar to different DRX cycles for Rel.8/9 tests). Different measurement cycles are also linked with the probability of interruptions on PCell (glitches), hence, it should be considered whether the tests for different measurement cycles could be combined with the tests for glitches or separate tests should be defined. One factor that needs to be considered is the power levels and the channel models because the glitch test might require a certain power level/channel model to ensure very low error rate probability for PDCCH.
For measurement procedures when SCell is active, it should be discussed whether A6 triggered reporting for no DRX and long DRX(similar to Rel.8/9) should be used a simplre approach could be taken.e.g. only 1 test with short DRX or another combination of no DRX/short DRX/long DRX.
 Measurement Performance
The measurement performance tests are defined to ensure that the UE meets the RSRP/RSRQ accuracy requirements. The measurement performance of the CA capable UEs will be tested in single carrier mode. As such, it seems unnecessary to duplicate the tests for inter-band CA. For intr-band CA, the RF front end will likely have a different configuration compared to that from single carrier mode operation, hence, it seems necessary to test that the UE meets the measurement accuracy requirements. Also, the power levels of the carriers should be carefully considered in the context of image noise.
3 Conclusion
In this paper we presented a brief analysis on the carrier aggregation RRM tests that have to be defined by RAN4. We believe that the number of tests should be minimized but enough coverage should be kept to ensure good system performance. Splitting the tests into 4 main categories, our views can be summarized as follows:
Connected Mode Mobility
· No new tests are needed since RAN4 has not defined new requirements

Radio Link Monitoring
· No new tests are needed since RLM is performed only on PCell

Measurement procedures
· New tests needed for A6 and different measurement cycles
Measurement Performance
· Accuracy tests for intra-band CA could be considered
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