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1 Introduction

In the last RAN TSG meeting the study item on Network Assisted Interference Cancellation was approved.

Document [1] provides the study item description including the objectives for RAN 1 and RAN 4.
In this paper we show some initial performance results based on the use of practical SIC receiver used in order to cancel intra-cell interference.  Further we provide proposals for further simulation analysis to progress the work in the context of intra-cell interference cancellation.
2 Preliminary simulation results 
The simulation setup is taken from IRC WI as follows:

Test 1: Same set up as in Section 8.2.1.2.4 of 36.101 with synchronous cells. The serving cell transmits PDSCH using TM2 transmit diversity (SFBC). The wanted cell is interfered by PDSCH of two dominant interfering cells applying transmission mode 3 interference model.
Test 2: Same set up as in Section 8.2.1.4.1B of 36.101. The serving cell transmits the PDSCH by using closed loop rank-one with wideband precoding with two transmit antennas (TM4) The serving cell is interfered by PDSCH of two dominant interfering cells applying transmission mode 4 interference model.
Under this set up to 3 cells are present, the wanted cell and the interfering cells with certain DIPs which were derived from system/link level simulations. Instead of using a fixed MCS as in the original set up we have considered follow CQI, PMI and RI and BW 5MHz for these initial results. 
Since the eNodeB follows the rank reporting from the UE the eNodeB uses either TM3 or the fallback TM 2 depending on the rank for test 1 and TM6/TM4 for test 2.

The results are provided for both EVA LOW and EVA MEDIUM correlation. Depending on the channel conditions, the correlation and the SNR the reported rank is 1 or 2. 

In this set up the UE is experiencing inter cell interference coming from the interfering cell and intra-cell interference because of dual stream transmission when applicable.  A practical SIC implementation is considered here to show performance gains.

Each stage of the SIC is based on an MMSE-IRC receiver which mitigates the presence of the interference.  The performance is compared with those of the legacy MMSE-IRC defined in TR 36.829. The SIC receiver is used in order to delete the inter-stream/intra-cell interference.
When using SIC the rank 2 starts to be reported before 0dB (at lower SINR compared to the legacy advanced receiver) The SIC in these curves includes also turbo decoder gains.
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Figure 1. Throughput gains of SIC over MMSE-IRC for EVA low correlation, TM2/TM3 PDSCH for the serving cell (depending on rank) and TM 3 for interference.
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Figure 2. Throughput gains of SIC over MMSE-IRC for EVA low correlation, TM6/TM4 PDSCH for the serving cell (depending on rank) and TM 4 for interference.
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Figure 3. Throughput gains of SIC over MMSE-IRC for EVA medium correlation, TM2/TM3 PDSCH for the serving cell (depending on rank) and TM 3 for interference.
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Figure 4. Throughput gains of SIC over MMSE-IRC for EVA medium correlation, TM6/TM4 PDSCH for the serving cell (depending on rank) and TM 4 for interference.

The results indicate the gain which are achieved when intra-cell interference cancellation and inter-cell interference mitigation is implemented wrt to the case when only inter-cell interference mitigation techniques such as IRC, is implemented. 
At mid-high SNR, when the probability of having rank>1 is higher, the performance gain is ~2.5/3dB.
Performance results isolating the effect of intra-cell/inter-stream interference cancellation can be also provided in order to understand and quantify the benefits of SIC over classical linear receivers when inter-cell interference is not present (the UE is in the cell centre for example) and the only source of interference is the other streams sent to the UE via spatial multiplexing. 
Two set of cases could be considered for the evaluation:

1. Both intra cell and inter cell interference is present in the cell: The same set up as defined for type A receiver from 36.101 (Sections 8.2.1.2.4, 8.2.1.4.1B, 8.3.1.1A) as provided in this document with the following changes: 
a. Synchronous network
b. TM3 (fallback TM2) for serving cell for test 1
c. Follow CQI, and PMI (follow RI optional). 
2. Only intra-cell interference is present in the cell: a possible simulation set up could be based on dual layer spatial multiplexing inspired by the following already defined scenarios in TS 36.101
a. Open loop spatial multiplexing (TM3), Section 8.2.1.3.1.
b. Closed loop spatial multiplexing (TM4) Section 8.2.1.4.2. 

c. Dual-Layer Spatial Multiplexing (TM 9), Section 8.2.2.3.1
The tests should be performed with follow CQI and PMI (when applicable) (RI is optional). This test can be used to isolate the effect of intra-stream cancellation only. The performance should be compared to those of legacy receiver (e.g. MMSE based). 
As a matter of example Figure 5 provides results for test 2.a (short simulation). As it can be seen the SIC achieves ~2.5dB gains over legacy receivers at 70% of the maximum throughput.
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3 Conclusions
In this paper we have provided some initial simulation results to show the throughput gains achieved when intra-cell interference/inter stream interference is cancelled AND inter cell interference whose model is taken from the advanced receiver is mitigated.

We propose to conduct two types of possible studies:

· Consider this initial scenario based on test 1 and 2 from advanced receiver WID, provide simulation results and conclude on gains when intra cell interference cancellation + inter cell interference mitigation is used wrt to the case when only inter cell interference mitigation is used.

· Consider legacy scenarios when only intra cell interference is present and SIC is used only to cancel the interference due to SU-MIMO and analyze gains wrt to legacy receiver structures (e.g. MMSE-based).  
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