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1 Introduction

The interference levels for CSI and demodulation test cases with eICIC have been extensively discussed in the previous meetings. 

In this contribution, we describe a methodology for deriving values based on the presented system-level simulation results.
2 Interference Scenarios for Test Cases
The following relation between the Es/Noc levels for the strongest and the measured cells is important to maintain when selecting the signal levels for requirements, where Iot and Noc are defined per RE and Noc includes all other interference which is not from the strongest interfering cell,
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(1)
It has been observed by multiple companies that the levels may differ in different REs. Thus, the interference scenarios listed in Table 1 need to be addressed for UEs served in a pico cell.

Table 1. Interference scenarios

	Interference scenario
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	1
	CRS RE in non-restricted measurement subframe (full load)
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	Interference from all pico cells and all macro cells
	Applicable for colliding and non-colliding CRS, since the  interference from the strongest interferer is always present

	2
	CRS RE in CRS symbols  in restricted measurement subframe aligned with macro cell ABS
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	Interference from all pico cells and the interfering macro cells CRS
	Applicable if: Serving pico and strongest interfering macro cell have the same CRS shift, 

Otherwise: N/A

	3
	Data REs in CRS symbols  in restricted measurement subframe aligned with macro cell ABS
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	Interference from all pico cells and the interfering macro cells CRS
	Applicable if: Serving pico and strongest interfering macro cell have different CRS shift, 

Otherwise: N/A

	4
	Data RE in data symbols in restricted measurement subframe aligned with macro cell ABS
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	Interference from all pico cells
	N/A

	Note 1: does not include the serving cell signal power and the strongest interferer signal power


For each 
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 type, we also define corresponding 
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2.1 CSI test cases

For CSI test cases with eICIC, the interference scenarios 1 and 2 are relevant for defining the test parameters. In particular, the following list of parameters can be defined for CSI test cases: 
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The other parameters may then be calculated, e.g., it can be calculated for CRS REs that:
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 (if the serving cell and macro interferer with the same CRS shifts) or 
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 (if the serving cell and macro interferer with different CRS shifts), but it is important to remember that 
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 levels are different in the two cases and have to be derived from the system studies.
2.2 UE PDSCH demodulation test cases

For UE demodulation test cases, the interference scenarios 1, 2, 3 and 4 are relevant for defining the test parameters. However, for simplicity, the interference scenario 3 is omitted in the further discussion in this contribution. In particular, the following needs to be defined for the UE demodulation test cases: 
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Although demodulation is not performed in non-restricted measurement subframes, it is still recommended to determine 
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 and deriving the parameters above in order to identify the set of UEs relavant for the performance test cases, i.e., UEs in the CRE area.
Then, based on the above system-level parameters, one can calculate, e.g.:
· 
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 (for serving cell and macro interferer with the same CRS shifts) or 
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 (for serving cell and macro interferer with different CRS shifts), where, again, typical 
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 levels are different for the two cases,
· For data symbols: 
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3 Methodology

The following methodology is proposed to derive the necessary parameters:
1. Decide the 
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of interest, e.g., for a UE in the CRE area with -7.5 dB (
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2. Decide jointly the 
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 of interest (a similar approach has been used for deriving parameters for eICIC core requirements).
3. For the selected 
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4. For the selected 
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4 System Simulation Results
The system-level simulation assumptions from [1] have been used as a baseline for the results presented in this contribution. The presented results are for macro-pico scenario with configuration #4b with 4 pico cells per macro area with 24 dBm pico nodes, assuming offset of 6 dB. The results presented in this contribution are for non-MBSFN ABS subframes with full load in normal subframes.
The following assumptions have been made in addition to [1]:
· On PCI planning (impacts 
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· Macro cell PCIs are well-planned such that different CRS shifts are used in cells of the same site; pico cell PCIs are randomly assigned
· The results are shown for UEs served by pico cells and have a macro cell as a strongest interferer
· The results are shown only for UE for which the strongest interfering macro has a different CRS shift than the serving pico; however, it has been observed that the Noc levels are typically significantly lower for UEs whose serving pico cell has the same CRS shift as the strongest interfering macro cell.
The system-level results illustrating combinations of 
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 are shown in Figure 1 for five Es/Iot levels marked by different colors.  In the figure, one can observe that all points in the upper left triangle above dashed line have 
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 and thus not relevant for the eICIC test cases. 
In the figure, in addition to 
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 of individual UEs, the distribution center (denoted by circle markers) is also shown for each 
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In Figure 2, we show a mapping based on system-level results between 
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5 Examples
Below we derive a set of parameter valuess based on the methodology described in Section 3.
1. Assume the test case is to be specified for a UE with 
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2. From Figure 1, we define typical values for 
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3. From Figure 2, we define a typical 
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4. From Figure 3, we define a typical 
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A representative parameter setting derived in this example is summarized in Table 2 (see Example 1). Further, in a similar way, two more parameter settings were drived for 
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Table 2. Example parameter setting

	Parameter
	Proposed notation for specification
	Value (Example 1)
	Value (Example 2)
	Value (Example 3)
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6 Summary and Proposals
We have presented a methodology for deriving representative from the system-level point of view parameter settings for UE performance test cases based on system simulation results. System simulation results have been presented and three example setting have been derived and summarized in Table 2.
Proposal 1: The methodology described in Section 3 is adopted for deriving the necessary parameter setting for UE performance test cases with eICIC.

Proposal 2: The parameter setting in Example 2 in Table 2 is proposed for CSI test cases and UE PDSCH demodulation test cases with eICIC.
7 References
[1] R4-111336, Updated simulation assumptions for identifying typical interference levels in macro-pico scenarios, Ericsson, ST-Ericsson, CMCC, Huawei, CATT, Alcatel Lucent, Alcatel-Lucent Shanghai.
Figure 2: A mapping between � EMBED Equation.3  ��� and � EMBED Equation.3  ���.





Figure 1: Strongest interferer � EMBED Equation.3  ��� vs. serving cell � EMBED Equation.3  ��� grouped by � EMBED Equation.3  ��� levels: 


-7.5 dB, -6 dB, -3 dB, 0 dB, and 3 dB.








Figure 3: A mapping between � EMBED Equation.3  ��� and � EMBED Equation.3  ���, 


(red marker: center of mass; blue line: linear interpolation)





Figure 4: A mapping between � EMBED Equation.3  ��� and � EMBED Equation.3  ��� 


(red marker: center of mass; blue line: linear interpolation).
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