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1 Introduction
Discussion on RRM requirements for Rel. 10 eICIC has 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. In this paper we provide a high level overview of the tests that we think should be defined.
2 Discussion
Most of the RRM requirements for eICIC have already been agreed and introduced in [1]. The requirements are mostly defined based on the Rel.8/9 requirements but assume different interference and noise levels(different side conditions). In this paper we provide a brief analysis of what tests should be defined to verify that UEs are compliant with the newly defined requirements. We briefly review the Rel.8/9 test cases and, based on these, we propose additional tests that should be defined for eICIC. After a general overview of conditions that apply to all tests we treat separately the 3 main categories: radion link monitoring, measurement procedures and measurement peformance.

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. Considering this, the defined tests should still provide enough coverage such that a good system performance level is guaranteed.

General considerations
· RRM tests for Rel.8/9 in [1] Sections A.7.3, A.8 and A.9 are defined with no DRX or different cycles of long DRX. To minimize the number of number tests, our proposals is to define the new tests for eICIC using short DRX. This approach would reduce the number of tests and ensure enough coverage.
· All RRM tests in [1] use either AWGN or ETU70 channel models. For simplicity purposes, AWGN and ETU70 could be reused for eICIC also. Considering that eICIC is mostly targeting lower speeds, AWGN could be mostly used and ETU70 used for fewer tests. From a channel model point of view, for eICIC a slow fading channel model such as EPA5 would be more appropriate. However, this would increase the testing complexity because a new channel model would have to be introduced. If other companies agree, we believe it would be more appropriate to define a new slow fading channel model.

· About the number of cells to be used in the tests, 2 cells would be most appropriate from a complexity point of view and provide enough coverage. For example, the UE could be attached to a macro cell that would also have the role of the jammer and measure a target pico cell(victim). Using 3 cells for the tests would increase the testing complexity and the tests would end up having 2 jammer cells which would also complicate the setting of the power levels.

Proposal : Define new tests with short DRX and 2 cells. It should further be debated whether a new slow fading channel model should be introduced.   

 Radio Link Monitoring
Rel.8/9 RLM rests are defined as follows:
· FDD/TDD Out-of-sync tests (no DRX)

· 4 tests under different antenna/channel configurations (AWGN, 1Tx & 2Tx; ETU70, 1Tx & 2Tx)
· FDD/TDD In-sync tests (no DRX)

· 2 tests under different antenna configurations(ETU70, 1Tx & 2Tx)

· FDD/TDD Out-of-sync tests in DRX

· 2 tests with different antenna/channel configurations(ETU70 2Tx, AWGN 1Tx) 

· Long DRX, different DRX start timers

· FDD/TDD In-sync test in DRX

· 1 test, long DRX( AWGN 1Tx)

To minimize the number fo tests, for eICIC our proposal is to define tests only for short DRX as below. Taking into account that interference is different in the non-MBSFN ABS and MBSFN ABS cases, the tests should be duplicated for these 2 cases to provide enough testing coverage. 
· FDD/TDD Out of Sync tests with short DRX

· 2 tests, AWGN 1Tx and ETU70 2Tx

· FDD/TDD In sync tests with short DRX

· 2 tests, ETU 1Tx and AWGN 2Tx

· Non-MBSFN ABS and MBSFN ABS versions of the above tests. 

· In total 8 tests (4 Non-MBSFN ABS and 4 MBSFN ABS)

 Measurement procedures
The Rel.8/9 measurement procedures tests relevant to eICIC consist of event triggered reporting(A3) in diferrent kind of scenarios. These tests are based on RRC measurement configration and include cell identification and measurement. For Rel.8/9 the following tests are defined

· FDD-FDD event triggered reporting under fading propagation conditions in asynchronous cells
· 1 test, 2 cells, ETU70
· FDD-FDD/TDD-TDD event triggered reporting under fading propagation conditions in synchronous cells
· 1 test, 2 cells, ETU70
· FDD-FDD/TDD-TDD event triggered reporting under fading propagation conditions in synchronous cells with DRX
· 2 tests, 2 cells, ETU70
· Different long DRX configuration
For eICIC, the measurement procedure tests should ensure that the UE correctly uses the restricted resources that are signaled through RCC. Compared to the Rel.8/9 tests, only tests for synchronous cells would be needed. In order for the UE to be able to use the restricted resource measurements, the picos would have to be synchronized to the macro cell they are in. For the measurement procedure tests, there is no need to duplicate the tests for non-MBSFN ABS and MBSFN ABS since the UE is not aware of what type of ABS is used. Furthermore, the measurement accuracy can be tested separately for both types of ABS, hence, from a measurement procedure point of view there is no difference between the 2 types of ABS. The proposed test is as follows
· FDD-FDD/TDD-TDD event triggered reporting under fading propagation conditions in synchronous cells with short DRX

· 1 tests, 2 cells, ETU70

Measurement Performance
The measurement performance tests are defined to ensure that the UE meets the RSRP/RSRQ accuracy requirements. The Rel.8/9 tests are defined as follows:

· RSRP

· FDD/TDD Intra-frequency test

· 3 tests with different power levels, all AWGN

· Accuracy reqs defined for 2 power ranges

· 2 tests around the boundary, 1 test for very low power

· RSRQ

· FDD/TDD Intra-frequency test

· 3 tests with different power levels, all AWGN

· Accuracy reqs defined for 2 power ranges

· 2 tests around the boundary, 1 test for very low power
For eICIC, our proposal is to define only 2 tests for each RSRP/RSRQ around the boundary of the power ranges. In a dense urban scenario where eICIC is most likely to be deployed it is unlikely to have scenarios with low received power, hence, a test for low power is not relevant. Also, by eliminating 1 test for each RSRP/RSRQ the number of tests could be reduced further. Considering that interference in non-MBSFN ABS and MBSFN ABS is different, it is necessary to duplicate the tests for both cases. Therefore, our proposed tests are as follows
· RSRP/RSRQ

· FDD/TDD Intra-frequency tests

· 2 tests with power levels around the boundary of the power ranges in AWGN

· In total there would be 8 tests for each FDD/TDD (MBSFN and non-MBSFN case)
3 Conclusion
In this paper we presented a brief analysis on the eICIC 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. Our proposal is to define tests only for short DRX. The proposed tests can be summarized as follows:
Radio Link Monitoring
· FDD/TDD Out of Sync tests with short DRX

· 2 tests, AWGN 1Tx and ETU70 2Tx

· FDD/TDD In sync tests with short DRX

· 2 tests, ETU 1Tx and AWGN 2Tx

· Non-MBSFN ABS and MBSFN ABS versions of the above tests. As interference is different between the 2 types of ABS, both versions of the tests should be defined

· In total 8 tests (4 Non-MBSFN ABS and 4 MBSFN ABS)
Measurement procedures
· FDD-FDD/TDD-TDD event triggered reported under fading propagation conditions in synchronous cells with short DRX

· 1 tests, 2 cells, ETU70
Measurement Performance
· RSRP/RSRQ
· FDD/TDD Intra-frequency tests

· 2 tests with power levels around the boundary of the power ranges in AWGN

· In total there would be 8 tests for each FDD/TDD (MBSFN and non-MBSFN case)
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