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1  Introduction

RAN4 is currently developing phase I RRM tests to verify the RRM requirements related to the Release 11 work item, ‘Further Enhanced ICIC for non-CA based deployments of heterogeneous networks for LTE’. 

The phase I tests are being developed according to the approved list of test scenarios [1]. These scenarios verify cell identification and RLM (out of sync and in syn) requirements for FDD and TDD under non-MBSFN ABS. However the following parameters are TBD and need to be finalized in RAN4#66bis meeting so that tests can be completed in timely manner as per schedule:
· Transmit time offset between cells in all tests
· Serving cell measurement pattern in cell search tests
In this paper we analyse and propose the values of the above parameters. 

2 Transmit time offset between cells in all tests 
The transmit time offset between the two cells (serving and neighbour) in all Rel-10 eICIC tests is 3 µs. 
However due to cells in FeCIC tests the transmit time offset of 3 µs cannot be maintained between any 2 pair of cells. 

The 3 cells used in phase I cell search tests are designated as:
· Cell1 = serving cell/1st strongest aggressor cell

· Cell2 = 2nd strongest aggressor cell

· Cell3 = measured neighboring cell

The 3 cells used in phase I RLM tests are designated as:

· Cell1 = serving cell

· Cell2 = 1st strongest aggressor cell

· Cell3 = 2nd strongest aggressor cell

In the cell search tests the serving cell (i.e. cell1) is also modelled as the aggressor cell (1st strongest aggressor). The measurement (A3 event) is done by the UE by comparing serving cell with the measured neighboring cell (i.e. cell3). In RLM tests the out of sync and in sync are evaluated on serving cell (cell1).

In particular in FeICIC deployment different cell sizes of macro and pico cells will lead to larger time offset seen at the UE receiver. Therefore it is more realistc to set larger transmit time offset between cells on which measurements are performed rather than between aggressor cells. We therefore propose the following settings which can be applied to all tests:

· Transmit time offset between cell1 and cell3 = 3 µs 

· Transmt time offset between cell1 and cell2 = 0 µs 

· Transmit time offset between cell2 and cell3 = 3 µs 

3 Serving cell measurement pattern in cell search tests
In cell search tests the UE is required to report event A3 triggered by comparison between serving cell (cell1) and measured neighbor cell (cell3). The cell1 is also modeled as an aggressor cell to reduce complexity. 

In Rel-10 eICIC tests the serving cell and neighbor cell measurement patterns are shifted by 1 subframe. This is to verify that the UE is able to perform relative measurement on serving and neighbor cells with shifted subframes. 

The same shifted measurement patterns were initially proposed between serving and measured neighbor cells in FeCIC cell search tests. However one main concern was that the measurement on serving cell is done in serving cell measurement pattern but it does not overlap with the ABS pattern. The UE though can pass this test since the serving cell is very strong. But this may be misinterpreted that the UE can meet the FeCIC RRM requiremets by measuring in restricted subframes which are not protected by ABS in the aggressor cell. 

Few options were suggested during the last meeting:

· One option is to increase the ABS density in aggressor cell. We don’t prefer this option since this will have impact on macro capacity. 

· The second option is not to configure the measurement pattern i.e. then UE is assumed to compare a pico neighbor cell (cell3) with a macro cell (cell1) i.e. macro offloading scenario.  

· The third option is to configure the same measurement pattern on cell1 and cell3. This will ensure that the UE also performs the measurement (which also includes RSRP for A3 reporting) on the serving cell in restricted subframes. Compared to the second option this third option is therefore more stringent for the UE. However the functionality of performing relative measurement on serving and neighbor cells with shifted subframes will not be tested. But this aspect is already verified in Rel-10 eICIC tests. We therefore prefer this third option.

4 Summary
In this paper we have analysed the two parameters whose values are undefined in the phase I tests. We suggest the following settings: 

· Proposal # 1: The following time offset between cells is proposed in all phase I tests

· Transmit time offset between cell1 and cell3 = 3 µs 

· Transmit time offset between cell1 and cell2 = 0 µs 

· Transmit time offset between cell2 and cell3 = 3 µs 

· Proposal # 2: Serving cell (cell1) measurement pattern is configured in cell search tests. The serving cell measurement pattern is the same as that configured for the neighbour cell (cell3):

· Cell1 measurement pattern (FDD)=[1000000010000000100000001000000010000000]
· Cell1 measurement pattern (TDD)=[00000000010000000001]
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