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1  Introduction

The RRM requirements related to the Release 10 carrier aggregation work item have been completed and introduced in release 10.
RAN4 has started discussing the development of RRM test cases to verify the RRM requirements for eICIC [1-4]. However RAN4 has not yet formally agreed on any eICIC RRM test case or test scenario since the primary focus has been to complete all the core and performance requirements.
In this paper we provide an overview of the configurations which can be used in different test cases related to eICIC. A list of test cases to verify the RRM requirements for eICIC is separately provided in [5]. 
2 Summary of eICIC Requirements to Verify
We suggest the following set of RRM requirements is verified: 

· Intra-frequency cell identification delay requirements
· Radio link monitoring requirements

· Intra-frequency RSRP and RSRQ measurement accuracies

The above requirements should be verified under aggressor cell interference to emulate a 2-tier heterogeneous network environment. The low interference subframes and the corresponding restricted measurement pattern in the aggressor cell and in the measured cell(s) respectively should be modeled. The low interference in an aggressor cell can be realized by non-MBSFN ABS subframes or by MBSFN ABS subframes (aka blank MBSFN). As there are open issues related the requirements under MBSFN based ABS subframes, we therefore recommend that RAN4 agrees on the tests for non-MBSFN ABS case in the current meeting. The tests based on MBSFN ABS can be included later when RAN4 has sorted out the open issues.
3 Configuration for Different Types of Tests 
3.1 Cell identication delay tests
In release 8, several tests were specified to verify the E-UTRA intra-frequency cell identification e.g. in synchronous newtork, in asynchronous network, under non-DRX, short DRX, long DRX etc. For eICIC, the focus should be to verify that UE is able to identify a cell using restricted subframes and under aggressor cell interference without repeating the tests under several earlier scenarios. For example one possibility is to define only one test in short DRX in synchronous scenario for a specific pattern for non-MBSFN ABS; similar test can be done for MBSFN ABS when MBSFN issues are resolved. Similarly the propagation conditions should be relevant to heterogeneous environment e.g. lower speed like ETU30 rather than ETU70 used in Rel-8 tests. 
To simplify the test, we also suggest to use 2 cells where the serving cell could also minic an aggressor cell towards the target (measured cell). An alternative is to use 3 cells: serving cell, separate aggressor cell and measured cell. The latter approach is though more realistic but is also slightly more complex. 

The recommended configuration parameters are listed below. 

Number of cells: 2
· Serving cell; it also acts aggressor towards neighbor cell
· Neighbor cell; cell to be identified

DRX configuration: 

· DRX = 40 ms; verify requirements only in DRX 

Events: A3
· Event A3 as used in the legacy intra-frequency cell search tests 

Propagation conditions:

· ETU30
Channel BW:

· 10 MHz for each cell
Antenna configuration: 

· 1 Tx (as in legacy tests)

Aggressor cell interference:

· SNR (or Es/Noc) from aggressor cell = 1 dB; interference towards the victim UE

· No collision on CRS between aggressor cell and measurement cell for non-MBSFN ABS
Alignment between cells:

· 3 (s: only synchronous cells are used for both FDD and TDD tests

TDD specific configurations:

· UL-DL configuration = 1. (2 DL per 5 ms)
· Special subframe config = 6.

TDM patterns:

· Restricted measurement patterns: serving cell and neighboring cell
· For both serving and neighboring cells the pattern density/blanking rate is 1 subframe per frame, which is aligned with the requirements.

· The patterns for serving cell and neighbor cells are proposed to be shifted with minimum shift i.e. 1 subframe. The patterns which also apply to FDD and TDD (UL-DL subframe configuration # 1) 
· Serving cell pattern:   [1000000000]

· Neighbor cell pattern: [0000000001]

· Non-MBSFN ABS pattern in aggressor (serving) cell: 1 subframe per frame i.e.
· [00000000001]

Non-MBSFN ABS implementation:

· No PDSCH or PCFICH/PHICH/PDCCH transmission in an ABS subframe 

3.2 RLM Tests

In release 8 several RLM tests were also defined to verifying the RLM core requirements (out of sync and in sync detection) under various conditions and network configurations e.g. different antenna configuration, propagation conditions, non DRX, short DRX cycle, long DRX cycle etc. This means the basic RLM feature is thoroughly verified in earlier releases. Thus for eICIC we don’t see any benefit of repeating the eICIC RLM tests for different configurations rather focus on eICIC specific requirements i.e. UE is able to detect out of sync and in sync when it can monitor only in restricted subframes under aggressor cell interference. 
For example we can focus on defining one OOS test and one IS test for non-MBSFB ABS (and for MBSFN later) using short DRX, in fading (ETU30), using 2x2 antenna configuration for specific set of TDM patterns. 
One difference compared to the legacy test is that two cells would be needed where the additional (non-serving) cell emulates an aggressor cell. 
Number of cells: 2

· Serving cell
· Neighbor cell; act as aggressor cell
Antenna configuration and correlation matrix: 

· 2x2

TDM patterns:

· Restricted measurement patterns: only serving cell 
· The pattern density/blanking rate is 1 subframe per frame, which is aligned with the RLM requirements.

· The proposed pattern for serving cell is: 
· Serving cell pattern:   [1000000000]

· Non-MBSFN ABS pattern in aggressor (serving) cell: 1 subframe per frame i.e.

· [10000000000]

The remaining parameters for RLM tests are the same as listed for the cell search test in section 3.1.
3.3 RSRP and RSRQ measurement accuracy tests
The RSRP and RSRQ accuracy requirements are also verified under absolute and relative accuracies (apply only to RSRP) down to the requirement applicable threshold (i.e. 
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≤ -4 dB). In release 8, 3 tests are defined to verify each measurement to cover all the side conditions (e.g. Io levels) and the applicability levels. The number of tests for eCIC based RSRP/RSRQ requirements will therefore be the same. 

Similar to legacy tests, the tests for eICIC based RSRP/RSRQ should be conducted in AWGN and non-DRX. 

The absolute accuracy for RSRP/RSRQ measured in restricted subframes can be verified by measurement done on a neighbor cell. The serving cell can also be implemented as the aggressor cell. 
For relative RSRP accuracy, the restricted measurement on neighbor cell can be compared with the restricted measurement on the serving cell. But in this case the aggressor cell interference towards the serving cell may not be possible to model unless there a third cell (i.e. separate aggressor cell). To avoid test complexity we suggest having only 2 cells as in cell identification tests (section 3.1).
The remaining recommended parameters for RSRP/RSRQ tests are the same as for the cell identification tests in section 3.1. 
4 Summary
This paper recommends the test configuration which can be used in the eICIC RRM test cases. The aim is to ensure that all necessary and key requirements are verified, unnecessary tests and avoided and tests are not unnecessarily complex. A list of proposed tests based on the configuration described here is presented in another document [5]. 
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