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Discussion
In RAN4#66bis, the method to derive side condition for link level is agreed, and the method is further refined in RAN4#67 [1]. In this contribution, we propose the draft TP to capture the current agreements on the side condition determination methodology. 
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<Start of the first change>
Introduction
A study item for minimum performance requirements for interference Mitigation of Cell-specific Reference signals (CRS-IM) for LTE/LTE-Advanced (FDD/ TDD) homogeneous network was approved at the 3GPP RAN #59 meeting [1]. This technical report summarizes the work that RAN4 has accomplished in this study item to assess the feasibility of CRS-IM UE receivers for Homogenous deployment. These receivers attempt to mitigate the CRS interference that arises from users operating outside the serving cell. CRS-IM has been studied in the Rel-11 Work Item on FeICIC. Due to its benefits under the condition where interference from CRS dominates but is negligible from data assuming data RE muting, the CRS-IM has been standardized under the above operation conditions for heterogeneous deployments and the corresponding requirements were specified in Release 11. At the same time, the enhanced performance requirements in homogeneous network deployment for MMSE interference rejection combining (MMSE-IRC) receiver were extensively studied and specified in Release 11. The MMSE-IRC receiver can suppress both data and CRS interference without the need to differentiate them. However, the UE performance in homogenous deployment may be further improved by using the same CRS-IM capability as defined for FeICIC, especially when similar interference conditions arise under low traffic loading of neighbouring cells and under similar scope as in FeICIC i.e. synchronous network operation and UE reference receiver assuming single FFT processing.  In past link level evaluations, this type of interference has been modelled as almost blank subframe, as defined in FeICIC WI, or full traffic, as defined in MMSE-IRC receiver. The study item has developed models for this interference in terms of their powers relative to the total other cell interference power, and their resource allocation according to traffic loading levels.  Some of these previously identified scenarios studied in Release 11 for specifying MMSE-IRC receiver performance requirements and the corresponding link/system parameters are reused. 
The LTE basic receiver baseline detector structure is that of an LMMSE-IRC detector as defined in [2] combineding with a CRS-IM receiver. For an LMMSE receiver, it takes into account not only the channel response matrix of the serving cell, but also the channel response matrices of the most significant interfering cells. The same CRS-IM receiver defined for FeICIC is reused here. LTE throughput estimates are developed using link level simulations. In addition, system level performance is assessed to determine the gains that interference mitigation receiver might provide in throughput and coverage. Complexity issues associated with implementing these types of receivers are also discussed. The content of each specific clause of the report is briefly described as follows.

Clause 1 of this document defines the scope and objectives of this feasibility study.
Clause 4 describes the receiver methods that can be applied to CRS-IM receivers. 
Clause 5 describes the network scenarios that were defined and used to generate the interference statistics, which were then used to develop the interference models described in clause 6.
Clause 6 defines the interference models/profiles that were developed in order to assess the link level performance of enhanced receivers. 
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<Start of the second change>
 6	Interference modelling
6.1	General

In this clause, the interference models/profiles that were developed in order to assess the link level performance of CRS-IM receivers are defined. Clause 6.2 defines a number of statistical measures that were defined during the study, and which provide useful insight into understanding the interference environment. System level simulations were conducted to generate results for the statistical measures defined in clause 6.2. Based on these simulation results interference profiles were developed, which were used in the link level performance and contributed to account performance characterization described in clause 8. 

6.2 Statistical measurements

Network interference statistics are computed using the following defined measures.  is defined as 
,

where  is the received power spectral density of the j-th strongest base station measured at serving cell CRS REs (average power obtained within the RE and normalized to the subcarrier spacing). Specifically,   denotes the received power spectral density of serving cell,  denotes the received power spectral density of the  dominant interfering cells. is the power spectral density of thermal noise (average power per RE normalised), and NBS is the total number of base stations considered including the serving cell,  is the number of dominant interfering cell(s) which interference can be mitigated by the UE. The quantity  models the interference from all cells, excluding the contribution of the M dominant interfering cell(s) which interference is mitigated. It is noted that the conducted studies assume M=2.
The interference profiles for the dominant interfering cells are defined by , and the serving cell signal profiles are characterized by  . 
Geometry G is defined as 

Here, all the interfering BSs are assumed with full load. 

6.2.1 Methodology for statistical measurements
This clause led to the development of a method to derive    based on the following steps:
· Step 1: Decide envisioned  value () based on the specified percentile of  distribution assuming full load for all the interfering cells.
· Step 2: Select UEs. From a sample of randomly dropped UEs, select those UEs with  close to  with a tolerance of +/- 0.2 dB.  values are logged for those UEs, and multiple realizations are performed in order to obtain a significant number of samples. 
· Step 3: Decide : After saving the condition  values from all samples, the  values are sorted in ascending order. The data set is binned in 5-percentile bands; and a mean of  inside each 5-percentile band is taken, yielding one characteristic set of   values per each 5-percentile band. At the end of the process, 20 characteristic set of   values are obtained. 
· Note 1: the “mean” of   inside each 5-percentile band is performed in the linear domain. 
To account for the partial loading on the non-dominant interferers, two methods are developed to compute :  
· In the first method,  is the  averaged across time with target resource utilization assume partial loading and no CRS-IM is assumed. 
· In the second method,  is obtained as 
 ,
where  is the resource utilization factor in the interfering cells. 


<End of the second change>
< End of draft text proposal for TR36.863 (TR for CRS-IM)>
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