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1 Introduction

In RAN 4 66bis initial discussions took place on Network Assisted Interference Cancellation (NAICS), [1]. The following was concluded:
· Inter-cell interference 

· Intra-cell interference scenario 

· SU-MIMO (rank-2): Interested companies can bring in results in the next meeting.

· MU-MIMO 

· Companies are encouraged to define methodologies for link-level interference modeling for MU-MIMO

· Synchronization assumption 

· Synchronous: 1st Priority 

· Need to model frequency and timing synchronization error, but assuming single FFT at UEs.

· Reuse CoMP or FeICIC assumptions (depending on the scenarios) 

· Asynchronous: 2nd Priority  

· Desired (PDSCH) and interference channels (PDSCH)

· First priority / starting point

· Other interference scenarios can be considered 

· FFS: Transmission modes

· Interference modelling

· General methodology for link level modeling

· Inter-cell interference modeling: The general principle is to reuse the same methodology used for MMSE-IRC. FFS on interference profiling under FTP model and/or full buffer. 

· FFS: Intra-cell interference modeling

· FFS: Geometries of interest

While for inter-cell interference and MU-MIMO intra-cell interference a special interference modelling is needed and system level simulations to define typical interference profile is needed, for SU-MIMO intra-cell interference this is not needed. 

Legacy SU-MIMO tests/scenarios can be reused to check the gains which further advanced receiver structures such as ML or IC can provide.  

In RAN 4 66bis document [2] proposed to consider the following tests:

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 in Sections 8.2.1.2.4 (TM3), 8.2.1.4.1B (TM4), 8.3.1.1A (TM9) with the following changes: 
a. Synchronous network
b. TM3 (fallback TM2) for serving cell for the test in section 8.2.1.2.4
c. Follow CQI, and PMI (follow RI optional). 
d. The baseline receiver to compare performance with is MMSE-IRC
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 8.3.1.2

d. 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,  MMSE-based. 

This document provides the simulation results. We propose to capture the conclusions of this analysis in the TR.
2 Simulation results 
Test 1: from 36.101 in Section 8.2.1.2.4 (TM3) with the above mentioned modifications, Figure 1-2
Test 2: from 36.101 in Section 8.2.1.4.1B (TM4) with the above mentioned modifications Figure 3-4


Test 3: from 36.101 in Section 8.3.1.1A (TM9) with the above mentioned modifications, Figure 5
Test 4: from 36.101 Open loop spatial multiplexing (TM3), Section 8.2.1.3.1 with the above mentioned modifications, Figure 6
Test 5: from 36.101 Closed loop spatial multiplexing (TM4) Section 8.2.1.4.2 with the above mentioned modifications, Figure 7
Test 6: from 36.101 Dual-Layer Spatial Multiplexing (TM 9), Section 8.3.1.2 with the above mentioned modifications, Figure 8
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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 medium correlation, TM2/TM3 PDSCH for the serving cell (depending on rank) and TM 3 for interference.
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Figure 3. 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 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.
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Figure 5. Throughput gains of SIC over MMSE-IRC for EVA low correlation, low correlation, Section 8.3.1.1A (TM9).
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Figure 6. Throughput performance for Open loop spatial multiplexing (TM3), low correlation, Section 8.2.1.3.1.
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Figure 7. Throughput performance for  Closed loop spatial multiplexing (TM4), low correlation,  Section 8.2.1.4.2
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Figure 8. Throughput performance for Dual-Layer Spatial Multiplexing (TM 9), low correlation, Section 8.3.1.2
At mid-high SNR, when the probability of having rank>1 is higher, the performance gain is ~2.5/3dB. The results are based on CWIC, which is considered as feasible for handling SU-MIMO interference.
3 Conclusions
In this paper we have provided 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 conclude that further advanced receiver based on IC (without the need for network assistance) can provide 2-3dB gains when applied to SU-MIMO scenarios, i.e. when the goal is to cancel the inter stream intra cell interference.

We propose to capture this conclusion in the TR. Document [3] provides a TP. 
4 References

[1]
R4-131966, “Meeting minutes of NAICS Ad-hoc”, MediaTek

[2]
R4-131650, “Simulation results for intra-cell interference IC”, Ericsson, ST-Ericsson
[3]
R4-132775, “TP for TR 36.8xy v 0.1.0 [TP to capture conclusions on SU-MIMO]”, Ericsson, ST-Ericsson.












































































































































































































































































































