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1 Introduction

In the last meeting there has been realized a need for discussing the methodology for deciding side conditions in measurement requirements with eICIC. Such a methodology is proposed in the current contribution. Another key aspect that has to be discussed and also included in such a methodology is how to set the relation between system-level results and the link-level results.
The importance of system simulation results for defining eICIC-related requirements has been recognized in earlier RAN4 discussions and it has also been agreed during the #57AH meeting discussions that

· In parallel to link level studies, the group should also evaluate the system performance,
· The interference levels agreed as working assumptions for link simulations can be revisited depending on further system/link level simulations.
The system-level results for macro-pico scenarios have been presented by different companies (e.g., in [3]) and have been summarized in [2] based on the assumptions in [1].
The link-level studies for core requirements have been performed for RLM [5,6] and RRM [4,7,8,9].
2 Interference assumptions in the studied scenarios
2.1 System-level simulations

The system studies have been conducted for various scenarios (e.g. different deployment configurations, different, ISD and different offsets). Further, the following interference scenarios have been studied,
· Normal subframes,

· Subframes for restricted measurements with ABS configured in the interfering cell

· Non-MBSFN ABS (colliding CRS),

· MBSFN ABS (non-colliding CRS).

The following performance metrics have presented by companies for CRS-based measurements:

· 5%-ile of received energy per CRS RE (Ês);

· 5%-ile of received energy per CRS RE over the received power spectral density of the total noise and interference for the certain CRS RE (Ês/Iot),

· on REs with full load (e.g., non-ABS subframes or CCH region),

· on REs in ABS, assuming random PCI planning;

· 90%-ile of absolute difference between Ês/Iot in non-ABS CRS and ABS CRS for the same UE.

The results have been presented for all UE, macro UEs and pico UEs, and the assumption has been that the measured cell is the serving cell. 

As mentioned above, the results have been presented for non-ABS (full load) subframes and the measured subframes with ABS configured in the same subframes of the aggressor cells. For example, in [3], the assumption has been that ABS subframes are configured only in macro cells. 
In some results, blank MBSFN subframes configured in the aggressor cell have been assumed to coincide with the subframes indicated for measurements by the restricted measurement pattern in the measured (serving) cell, so that pico CRS are not interfered by macro CRS. It is important to note, however, that e.g. the presented SINR results under such assumption are not applicable for the measurements in the control region.
2.2 Link-level simulations

To model interference and signal levels in the link results, the assumptions [5,7,8] have defined SNR levels in the measured and the aggressor cell. The following interference scenarios have been studied,

· Normal subframes,

· Subframes for restricted measurements with ABS configured in the interfering cell

· Non-MBSFN ABS (non-colliding CRS),

· MBSFN ABS (non-colliding CRS, colliding CRS).
Further, two options have been studied: with the following CRS SINRs in normal subframes

1. SINR=[-10.4 to -6.2] dB in normal subframes, 

measured cell SNR0=0 dB, 

interfering cell SNR1=[5 to 10] dB,
( SIR= SNR0- SNR1=[-10 to -5] dB.
2. SINR [-16.4 to -12.2] dB in normal subframes,
measured cell SNR0= -6 dB, 

interfering cell SNR1=[5 to 10] dB,

( SIR= SNR0- SNR1=[-16 to -11] dB.
Observation: Option 2 is not appropriate, according to system results, due to too low SINR, and thus not applicable for defining requirements.
3 Interference conditions - connecting system and link results
First, we have to relate the terminology used in link and system assumptions, which is established in the following table:
	System-level assumptions
	Link-level assumptions

	CRS Ês/Iot
	CRS SINR

	CRS Ês/Noc of measured cell
	SNR0

	CRS Ês/Noc of interfering cell
	SNR1

	offset
	abs(SIR) ( offset


The following relation between SINR, SNR and SIR also holds: 
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Deriving interference levels for side conditions can be according to the following steps.
1) Decide CRS Ês/Iot
· Derived from system simulations, the CRS Ês/Iot = [-4] dB has been preliminary used for RLM and RRM requirements. The level corresponds to a 5%-ile CRS Ês/Iot levels, i.e., following the statistical approach when defining requirements.
2) Decide the corresponding SIR
· As indicated in the table, abs(SIR) ( offset, i.e. the absolute difference between Ês/Iot values in the measured and the interfering cells shall not exceed offset;

· In fact, for many UEs, even pico UEs at the cell border of pico cells, abs(SIR) will be lower than offset;
· SIR has to be decided based on the statistics from the system results;

· Proposal 1: Select 5%-ile SIR for pico cell edge UEs (these UEs will suffer the most from the aggressor interference).

3) Decide SNR0 and SNR1 from the applicable combinations for the decided SIR
· The combination of SNR0 and SNR1 has to be decided based on the statistics from the system results;
· Proposal 2: Select the combination of SNR0 and SNR1 which corresponds to the decided SIR and corresponds to a typical SNR0 for pico cell edge UEs.
Since for eICIC, it is critical to look at the performance of cell edge UEs and in the studied scenarios pico UEs suffer more from the aggressor interference, it is reasonable to decide the interference level conditions based on the pico UE performance statistics and in particular select the pico UEs at the pico cell edge. This is because the pico cell edge UEs are subject to the most of the aggressor interference.
Proposal 3: Define pico cell edge UEs as the UEs for which CRS Ês/Iot of measured cell does not exceed the k%-ile (e.g. k=15%) of CRS Ês/Iot over all pico UEs.
It is evident from the above that at least SIR and SNR statistics from system simulations is also necessary to define the interference conditions. Such additional system results are provided in [10].

Following the three steps above, the following CRS Ês/Iot, Ês/Noc and SIR values have been derived from the system simulation results [10]:
· CRS Ês/Iot = -4 dB, 

· abs(SIR) = 5 dB,

· Ês/Noc for measured cell = -4 dB,

· Ês/Noc for interfering cell = 1 dB.

4 Summary

The observations and proposals in this contribution can be summarized as follows.
Observation: Option 2 in link level assumptions is not appropriate, according to system results, due to too low SINR, and thus not applicable for defining requirements.
Proposal 1: Select the 5%-ile SIR for pico cell edge UEs (these UEs will suffer the most from the aggressor interference).

Proposal 2: Select the combination of SNR0 and SNR1 which corresponds to the decided SIR and corresponds to a typical SNR0 for pico cell edge UEs.
Proposal 3: Define pico cell edge UEs as the UEs for which CRS Ês/Iot of measured cell does not exceed the k%-ile (e.g. k=15%) of CRS Ês/Iot over all pico UEs.
Proposal 4: An interference scenario based on the system results [10]:

· Measured cell

· ABS subframes (with colliding CRS) CRS Ês/Iot = -4 dB, 

· Normal subframes Ês/Iot ( -6 dB, 
· Ês/Noc = -4 dB,
· RSRP: same as in Rel-8,

· SCH_RP: same as in Rel-8,

· SCH Ês/Iot = [-6] dB,
· Interfering cell

· Ês/Noc = 1 dB,

· abs(SIR) = 5 dB.
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