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1. Introduction

The prior RAN4 WG studies have indicated feasibility of using NAICS receivers in application to the scenarios when both serving and interference cells use the same transmission modes (DMRS/DMRS and CRS/CRS) and under assumption that the dominant interferer and the serving cell have colliding CRS patterns [1]. At the same time, in general NAICS can be considered in application to multiple scenarios with regards to the TMs, CRS patterns, and transmission parameters. So, in the previous RAN4 WG meeting it was agreed that the studies of the NAICS receivers performance and joint blind detection feasibility should continue for the following scenarios [1]:

· Mixed TM scenarios. 

· Non-colliding CRS pattern for the dominant interferer

· Randomized interference model
In this contribution we provide the results of the analysis of NAICS receivers performance in different conditions including same and mixed TMs, colliding and non-colliding CRS, frequency flat and selective interference in order understand achievable performance benefits, check feasibility of the blind detection and make recommendation on the scenarios down-selection for the Performance part of the NAICS WI.

2. Simulation assumptions
In this paper we provide the NAICS performance analysis for the following scenarios:
· TM9/TM9 scenario (Section 3.1);
· TM4/TM4 scenario (Section 3.2);
· TM4/TM9 mix scenario (Section 3.3);
· TM9/TM4 mix scenario (Section 3.4);
· Randomized interference model (Section 3.5).
Note: TM X / TM Y notation describes the scenario with TM X in the serving cell and TM Y in the interference cells
For the link-level analysis we consider using the following receiver structures
· LMMSE-IRC (baseline receiver);
· Genie-aided R-ML;
· Blind R-ML.
The analysis is provided for the cases of colliding and non-colliding CRS patterns in the serving and the dominant interferer cells. The performance of the baseline LMMSE-IRC and enhanced LMMSE-IRC with CRS-IC receivers is investigated. For the R-ML receiver, it is assumed that CRS-IC is always applied in the colliding CRS-scenario to improve the CRS-based channel estimation. In the non-colliding CRS scenario, we investigate the R-ML receiver performance with and without CRS-IC. It is also assumed that CRS-IC is applied for a single dominant interferer (either with colliding or non-colliding CRS).
The analysis is provided for the ON/ON interference pattern. In order to illustrate the upper bound performance, we also provide the simulation results for the case of perfect dominant interference cancellation which corresponds to using LMMSE-IRC receiver under OFF/ON interference conditions.

The following blind enhanced IS/IC receiver assumptions were used for the analysis:
· UE has information on the following interference cell parameters:
· Physical Cell ID, Cell specific PDSCH-to-CRS EPRE (PB), CRS APs number, MBSFN pattern, ZP and NZP CSI-RS configuration, and PDSCH starting OFDM symbol

· The following interference parameters are assumed to be jointly and blindly detected 

· Transmission mode
· DMRS based interferer TMs:

· Modulation, RI, DMRS ports (port 7 and 8), nSCID, and presence of interferer. 

· CRS based interferer TMs:

· Modulation, PMI, RI, and the presence of interferer. 

· User specific PDSCH-to-CRS EPRE, PA (under assumption of using 3 values and assumption of known PA for all serving cell including rank 1 QPSK transmissions)
· 1 PRB pair / 1 TTI blind detection granularity is assumed
· The enhanced IS/IC receiver is applied for a single dominant interferer which is chosen based on the maximum CRS RSRP criteria.

· No specific NAICS fallback mechanism is considered (e.g. dual decoding) in order to illustrate the potential performance loss due to using pure NAICS receiver in certain conditions

In addition, two general types of blind detectors are considered in this paper:

· Blind detector for DMRS-based interference parameters only: In this case, UE applies DMRS-based PDSCH parameters detection only (i.e. CRS-based PDSCH parameters detection is not used). If UE does not detect the DMRS interference presence it automatically fall-backs to the LMMSE-IRC for the colliding CRS case and LMMSE-IRC + CRS-IC for the non-colliding CRS case. The “Blind R-ML (DMRS)” denotation for this detector is used further in the text.
· Blind detector for both DMRS-based and CRS-based interference parameters: In this case UE tries to detect the DMRS presence first. If DMRS interference presence detection fails, UE further makes CRS-based PDSCH parameters detection. The “Blind R-ML” denotation for this detector is used further in the text.
The remaining simulation assumptions used in the analysis are provided in the Annex.
3. Performance analysis

3.1 TM9/TM9 scenario
In this section we analyse the NAICS receiver performance in the TM9/TM9 scenario with colliding and non-colliding CRS in the serving and the dominant interference cells.

· Colliding CRS scenario: The prior RAN4 WG studies have proved the feasibility of using NAICS receivers with blind interference parameters detection in the TM9/TM9 scenario with the colliding CRS. In this paper, we provide additional simulation results for this scenario in order to investigate the loss comparing to the case of the perfect interference cancellation and compare receivers performance with the non-colliding CRS scenario.
· Non-colliding CRS scenario: The scenario with the non-colliding CRS was not addressed previously. In this case, the serving and interference cell channel estimation accuracy as well as noise variance estimation are not impacted comparing to the colliding CRS case. At the same time, the non-colliding CRS-IC can be applied to further improve the demodulation performance.
With regards to the blind detection of the parameters, we would like to note that in case when UE attempts to detect the DMRS based interference as a CRS-based one, large errors might be expected in case the actual transmission does not follow the PMI. To avoid such issues we consider using the “Blind R-ML (DMRS)” receiver in application to the TM9/TM9 scenario. In this case, if UE fails to detect DMRS presence (which is a rather rare event) the receiver fall-backs to the LMMSE-IRC or LMMSE-IRC+CRS-IC depending on the CRS pattern scenario.
The summary of the link-level simulation results for the TM9/TM9 scenario with colliding and non-colliding CRS in the serving and interference cell is illustrated in Figure 1 and Figure 2, respectively. In Figures 3-6 we illustrate the selected simulation results for the NAICS receivers performance in the non-colliding CRS case.
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Figure 1. SNR gain vs LMMSE-IRC @ 70% throughput – TM9/TM9 with Colliding CRS
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Figure 2. SNR gain vs LMMSE-IRC @ 70% throughput – TM9/TM9 with Non-Colliding CRS
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	Figure 3. PDSCH throughput, 
Medium INR, Non-colliding CRS
Serving cell: TM9, RI = 1, MCS #5
Interference cell: TM9, RI = 1, MCS #5
	Figure 4. PDSCH throughput, 
High INR, Non-colliding CRS
Serving cell: TM9, RI = 1, MCS #5
Interference cell: TM9, RI = 1, MCS #5
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	Figure 5. PDSCH throughput, 
Medium INR, Non-colliding CRS
Serving cell: TM9, RI = 1, MCS #14
Interference cell: TM9, RI = 1, MCS #5
	Figure 6. PDSCH throughput, 
High INR, Non-colliding CRS
Serving cell: TM9, RI = 1, MCS #14
Interference cell: TM9, RI = 1, MCS #5


Based on the analysis of the simulation results we make the following observations:
Observations:

· The NAICS receivers with blind DMRS interference parameters detection allow achieving substantial performance gains in the TM9/TM9 scenario for both colliding and non-colliding CRS cases.
· The NAICS performance gains in the TM9/TM9 scenario with non-colliding CRS are higher comparing with the colliding CRS case.
· Using non-colliding CRS-IC in the TM9/TM9 scenario introduces noticeable performance improvement for both enhanced IS/IC and LMMSE-IRC receivers.

· The TM9/TM9 scenario with non-colliding CRS allows good differentiation of using CRS-IC functionality on top of PDSCH-IS/IC. The TM9/TM9 scenario with colliding CRS does not allow differentiation of using CRS-IC functionality.

· For both colliding and non-colliding CRS scenarios the enhanced IS/IC receivers do not allow achieving upper bound performance.
Based on these observations we conclude that the enhanced performance requirements for the TM9/TM9 scenario should be introduced. In our view the non-colliding CRS scenario better fits the NAICS tests purposes as it allows differentiation of the PDSCH-IS/IC and non-colliding CRS-IC functionality. 

Proposal:

1. Consider to define enhanced performance requirements for the TM9/TM9 scenario with non-colliding CRS under assumption of using a) PDSCH-IS/IC with blind DMRS-based interference parameters detection and b) non-colliding CRS-IC.
3.2 TM4/TM4 scenario
In this section we analyse the NAICS receiver performance in the TM4/TM4 scenario with colliding and non-colliding CRS in the serving and the dominant interference cells. 
· Colliding CRS scenario: The prior RAN4 WG studies have proved the feasibility of using NAICS receivers with blind interference parameters detection in the TM4/TM4 scenario with the colliding CRS and very high performance gains were observed due to good channel estimation accuracy and penalized reference receiver performance. 
· Non-colliding CRS scenario: So far, the RAN4 WG has not concluded on the NAICS feasibility in the non-colliding CRS scenario. Under assumption of using conventional channel estimation the serving and interference cell channel estimation accuracy will degrade comparing to the colliding CRS scenario since the CRS-IC approach cannot be applied. In addition, the residual noise variance estimation accuracy will be impacted as it cannot be directly estimated on any of the REs via cancelling the known signals. Furthermore, the baseline receiver performance would improve due to better interference covariance matrix estimation comparing to the colliding CRS case. So, in general the reduced NAICS performance can be expected in this scenario.

With regards to the blind detection of the parameters, the full blind receiver which applies both DMRS and CRS based interference parameters detection is considered.
The summary of the link-level simulation results for the TM4/TM4 scenario with colliding and non-colliding CRS in the serving and interference cells is illustrated in Figure 7 and Figure 8, respectively. In Figures 9-12 we illustrate the selected simulation results for the NAICS receivers performance in the non-colliding CRS case.
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Figure 7. SNR gain vs LMMSE-IRC @ 70% throughput – TM4/TM4 with Colliding CRS
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Figure 8. SNR gain vs LMMSE-IRC @ 70% throughput – TM4/TM4 with Non-Colliding CRS
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	Figure 9. PDSCH throughput, Medium INR, 
Serving cell: TM4, RI = 1, MCS #5
Interference cell: TM4, RI = 1, MCS #5
	Figure 10. PDSCH throughput, High INR, 
Serving cell: TM4, RI = 1, MCS #5
Interference cell: TM4, RI = 1, MCS #5
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	Figure 11. PDSCH throughput, Medium INR, 
Serving cell: TM4, RI = 1, MCS #14
Interference cell: TM4, RI = 1, MCS #5
	Figure 12. PDSCH throughput, High INR,
Serving cell: TM4, RI = 1, MCS #14
Interference cell: TM4, RI = 1, MCS #5


Based on the analysis of the simulation results we make the following observations:
Observations:

· The NAICS receivers with blind interference parameters detection allow achieving substantial performance gains in the TM4/TM4 scenario with colliding CRS patterns in the serving and interference cells.
· Due to penalized serving and interference channel estimation and noise variance estimation accuracy the NAICS receivers with blind interference parameters detection do not allow achieving noticeable performance gains vs the LMMSE-IRC in the TM4/TM4 scenario with non-colliding CRS patterns in the serving and interference cells. Furthermore, in some scenarios the performance loss vs the LMMSE-IRC is observed.

· Using non-colliding CRS-IC in the TM4/TM4 scenario introduces noticeable performance improvement for both NAICS and LMMSE-IRC receivers.

· In the TM4/TM4 scenario with non-colliding CRS, the LMMSE-IRC receivers with CRS-IC allow achieving performance improvement over NAICS receivers in some scenarios.

Based on these observations we conclude that the enhanced performance requirements for the TM4/TM4 scenario with the colliding CRS patterns should be introduced. 

Proposal:

2. Consider to define enhanced performance requirements for the TM4/TM4 scenario with colliding CRS under assumption of using 1) PDSCH-IS/IC with blind DMRS-based and CRS-based interference parameters detection and 2) colliding CRS-IC.

For the non-colliding CRS scenario assuming proper fallback mechanism is applied, the gains in a limited set of scenarios can be achieved only. Furthermore, the results have shown that LMMSE-IRC receivers with CRS-IC can achieve noticeable performance improvement as well hence reducing the potential gains coming from the enhanced PDSCH-IS/IC processing. So, further study of the receivers performance in this scenario is needed in order to identify whether any further NAICS performance improvements can be achieved and decide whether enhanced performance requirements need to be defined for this scenario in the LTE Rel12 NAICS scope. In addition, the possibility of using the requirements based on the LMMSE-IRC with CRS-IC may need to be discussed.
Proposal:

3. Continue studies of NAICS performance in the TM4/TM4 scenario with the non-colliding CRS in order to identify whether enhanced performance requirements for this scenario need to be introduced and whether the requirements should be based on the NAICS or LMMSE-IRC + CRS-IC receiver.
3.3 TM4/TM9 mix scenario
In this section we consider the case when the serving cell has CRS based transmission mode, while the interfering cell uses DMRS-based PDSCH transmission (i.e. CRS/DMRS TMs scenario). In particular, the TM4/TM9 mixture scenario is considered. In this scenario the serving cell channel estimation accuracy will identical to the TM4/TM4 scenario. Meanwhile, the interference cell channel estimation accuracy will degrade comparing to the TM9/TM9 TMs scenario as enhanced DMRS-IC based channel estimation cannot be applied and UE needs to estimate the interference channel under assumption of the presence of the serving cell data. The accuracy will depend on the serving cell SNR level and will generally degrade along with the serving cell power level increase. Hence, some impact on the overall NAICS performance can be expected.

With respect to the using blind receivers for the analysis we assume that UE applies both DMRS and CRS based interference parameters detection. If UE correctly detects the DMRS based interference it applies the respective NAICS processing. If UE does not succeed to detect the DMRS presence, it applies CRS-based PDSCH parameters detection. In the latter case, the performance will actually depend on precoding scheme applied for the DMRS-based transmission (i.e. PMI based precoding or non-PMI based precoding). In the non-codebook based precoding case some performance loss vs. LMMSE-IRC receiver can be expected in case no fallback criteria is applied. We would also like to note that in the CRS/DMRS scenario the serving cell data collide with the neighbouring cell DMRS. So, the DMRS detection performance may become a bottleneck and reliable detection of the DMRS-based PDSCH presence can be questionable.
The summary of the link-level simulation results for the TM4/TM9 scenario with colliding and non-colliding CRS in the serving and interference cells is illustrated in Figure 13 and Figure 14, respectively. In Figures 9-12 we illustrate the selected simulation results for the NAICS receivers performance in the colliding CRS case and provide direct comparison with the system performance in the case of TM4 interference (see “Blind R-ML (TM4 interf.)”).
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Figure 13. SNR gain vs LMMSE-IRC @ 70% throughput – TM4/TM9 with Colliding CRS
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Figure 14. SNR gain vs LMMSE-IRC @ 70% throughput – TM4/TM9 with Non-Colliding CRS
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	Figure 15. PDSCH throughput,  
High INR, Colliding CRS
Serving cell: TM4, RI = 1, MCS #5
Interference cell: TM9, RI = 1, MCS #5
	Figure 16. PDSCH throughput,  
High INR, Colliding CRS
Serving cell: TM4, RI = 1, MCS #14
Interference cell: TM9, RI = 1, MCS #5
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	Figure 17. PDSCH throughput,  
High INR, Non-Colliding CRS
Serving cell: TM4, RI = 1, MCS #5
Interference cell: TM9, RI = 1, MCS #5
	Figure 18. PDSCH throughput,  
High INR, Non-Colliding CRS
Serving cell: TM4, RI = 1, MCS #14
Interference cell: TM9, RI = 1, MCS #5


Based on the analysis of the simulation results we make the following observations:
Observations:

· The NAICS receivers with blind interference parameters detection allow achieving substantial performance gains vs the LMMSE-IRC in the TM4/TM9 scenario with colliding CRS patterns in the serving and interference cells.

· Due to less accurate channel and noise variance estimation the NAICS receivers with blind interference parameters detection do not allow achieving noticeable performance gains vs the LMMSE-IRC in the TM4/TM9 scenario with non-colliding CRS patterns in the serving and interference cells. Furthermore, in some scenarios the performance loss vs the LMMSE-IRC is observed.

· Using non-colliding CRS-IC in the TM4/TM9 scenario introduces noticeable performance improvement for both NAICS and LMMSE-IRC receivers.

· In the TM4/TM9 scenario with non-colliding CRS, the LMMSE-IRC receivers with CRS-IC allow achieving performance improvement over NAICS receivers.
· The NAICS receivers performance in the TM4/TM9 scenario is almost similar to the performance observed in the TM4 interference case (i.e. TM4/TM4 scenario).
Based on these observations we conclude that the substantial performance improvements can be achieved in the TM4/TM9 scenario with the colliding CRS patterns under studied conditions. At the same time, some issues with the DMRS presence detection in the medium and high SNR regions can be expected and may lead to some performance degradation especially in case when TM9 transmissions in the neighbouring cells do not follow the PMI. So, further study of NAICS receivers robustness in those conditions is recommended.
For the non-colliding CRS scenario similar to the TM4/TM4 scenario the gains in a limited set of scenarios can be achieved only and LMMSE-IRC receivers with CRS-IC can achieve noticeable performance improvement as well. So, further study of the NAICS receivers performance in the non-colliding CRS scenario is needed as well in order to identify if further performance improvements can be achieved and decide whether enhanced performance requirements need to be introduced.
Proposal:

4. Continue studies of NAICS performance in the TM4/TM9 scenario in order to identify whether enhanced performance requirements for this scenario need to be introduced and whether the requirements should be based on the NAICS or LMMSE-IRC + CRS-IC receiver.
3.4 TM9/TM4 mix scenario

In this section we consider the case when the serving cell has DMRS based transmission mode, while the interfering cell uses CRS-based PDSCH transmission (i.e. DMRS/CRS TMs scenario). In particular, the TM9/TM4 mixture scenario is considered. In this scenario the serving cell channel estimation accuracy will degrade comparing to the DMRS/DMRS TMs scenario as DMRS-IC based channel estimation which is considered to be an essential part of the NAICS receiver cannot be applied. Meanwhile, the interference channel estimates can be obtained using the CRS REs and extrapolated to the PDSCH based on the estimate of the interference cell spatial precoding (MIMO mode, PMI, RI) and power boosting (PA). For the colliding CRS scenario the interference channel estimates can be rather accurate since CRS-IC based channel estimation can be used. Furthermore, the noise variance can be estimated on the CRS REs after cancelling the reconstructed serving and dominant interferer signals. At the same time, in the non-colliding CRS scenario the interference cell channel estimation accuracy cannot be improved and noise variance estimation will be less accurate as well. So, in general it can be expected that the overall NAICS performance in this scenario would be penalized comparing to the TM9/TM9 scenario, especially in the case of non-colliding CRS scenario.
For the analysis we consider two possible blind receiver implementations with DMRS-based and CRS-based interference parameters detection and with DMRS interference parameters detection only.
The summary of the link-level simulation results for the TM9/TM4 scenario with colliding and non-colliding CRS in the serving and interference cell is illustrated in Figure 19 and Figure 20, respectively. In Figures 26 -29 we illustrate the selected simulation results for the NAICS receivers performance and provide direct comparison with the system performance in the case of TM9 interference (see “Blind R-ML (TM9 interf.)”).
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Figure 19. SNR gain vs LMMSE-IRC @ 70% throughput – TM9/TM4 with Colliding CRS
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Figure 20. SNR gain vs LMMSE-IRC @ 70% throughput – TM9/TM4 with Non-Colliding CRS
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	Figure 21. PDSCH throughput,  
High INR, Colliding CRS
Serving cell: TM9, RI = 1, MCS #5
Interference cell: TM4, RI = 1, MCS #5
	Figure 22. PDSCH throughput,  
High INR, Colliding CRS
Serving cell: TM9, RI = 1, MCS #14
Interference cell: TM4, RI = 1, MCS #5
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	Figure 23. PDSCH throughput,
High INR, Non-Colliding CRS
Serving cell: TM9, RI = 1, MCS #5
Interference cell: TM4, RI = 1, MCS #5
	Figure 24. PDSCH throughput,
High INR, Non-Colliding CRS
Serving cell: TM9, RI = 1, MCS #14
Interference cell: TM4, RI = 1, MCS #5


Based on the analysis of the simulation results we make the following observations:
Observations:

· Due to inaccurate channel estimation genie-aided and fully blind NAICS receivers achieve small performance gains or even might have performance degradation comparing to the LMMSE-IRC receivers in the TM9/TM4 scenario with both colliding and non-colliding CRS in the serving and interference cells.
· The NAICS performance gains in the TM9/TM4 scenario are substantially lower comparing to the TM9/TM9 scenario.

· In the TM9/TM4 scenario with non-colliding CRS, the LMMSE-IRC receivers with CRS-IC allow achieving performance improvement over NAICS receivers.
· The blind R-ML receivers with DMRS only detection can be used to ensure no loss vs LMMSE-IRC. The considered receivers have same performance as LMMSE-IRC receivers in the colliding CRS scenario and same performance as LMMSE-IRC receivers with CRS-IC in the non-colliding CRS scenarios.

The results show that in case when the full blind detection is applied the performance gains in a limited set of scenarios can be achieved only. Meantime, using the DMRS-based parameters detection only provides a reliable NAICS fallback mechanisms which ensures no loss vs the LMMSE-IRC. In our view no enhanced performance requirements for the TM9/TM4 scenario should be introduced and UE may apply DMRS-based interference detection in order to ensure no loss vs. the baseline receiver
Proposal:

5. Do not introduce enhanced performance requirements for the TM9/TM4 and other DMRS/CRS TMs scenarios in the LTE Rel12 NAICS scope. Assume that UE can autonomously detect the absence of DMRS interference and fallback to the LMMSE-IRC to ensure no loss vs. baseline receiver.

3.5 Randomized interference model
In this section we investigate the impact of using randomized interference model on NAICS performance. The exact model parameters were not agreed by the RAN4 WG, so in this analysis we consider the following setup which emulates fast variation of the dominant interferer transmission parameters (in terms of the MF, RI and PMI) in both time and frequency domains:

· 1 PRB pair resource allocation granularity

· Random MCS distribution between MCS 5, 14 and 25 with 1/3 probability on a per PRB pair basis;

· Random RI distribution between RI 1 and 2 with 1/2 probability on a per PRB pair basis;

· Random PMI selection on a per PRB pair basis.

The NAICS performance in the TM4/TM scenario with colliding CRS pattern is analysed and compared to the case when the interference cell has fixed transmission parameters. The summary of the link-level simulation results is illustrated in Figure 25.
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Figure 25. SNR gain vs LMMSE-IRC @ 70% throughput – 
TM4/TM4 with colliding CRS and randomized interference model
Based on the analysis of the simulation results we make the following observations:
Observations:

· The genie-aided R-ML receivers can achieve performance gains vs the LMMSE-IRC under the randomized interference conditions, however the performance gains are lower than the ones observed in case of constant interference parameters with rank 1 QPSK and QAM16 transmissions.
· In the majority of scenarios blind R-ML receivers can achieve performance gains vs the LMMSE-IRC under the randomized interference conditions. However, blind R-ML receivers cannot guarantee no performance loss vs LMMSE-IRC receivers. In certain conditions (medium INR and QAM16 serving cell transmission) a small performance degradation vs the LMMSE-IRC receiver is observed in case of not using fallback mode.
In general, we would like to note that further discussion on the exact randomized model parameters is needed and link-level studies should continue to analyse the performance under randomized interference model in other TMs and interference parameters distributions.
4. Conclusions

In this contribution we have provide the results on NAICS link-level performance analysis in different interference conditions. In summary, we make the following proposals:
Proposals:

1. Consider to define enhanced performance requirements for the TM9/TM9 scenario with non-colliding CRS under assumption of using a) PDSCH-IS/IC with blind DMRS-based interference parameters detection and b) non-colliding CRS-IC.

2. Consider to define enhanced performance requirements for the TM4/TM4 scenario with colliding CRS under assumption of using 1) PDSCH-IS/IC with blind DMRS-based and CRS-based interference parameters detection and 2) colliding CRS-IC.

3. Continue studies of NAICS performance in the TM4/TM4 scenario with the non-colliding CRS in order to identify whether enhanced performance requirements for this scenario need to be introduced and whether the requirements should be based on the NAICS or LMMSE-IRC + CRS-IC receiver.
4. Continue studies of NAICS performance in the TM4/TM9 scenario with the colliding and non-colliding CRS in order to identify whether enhanced performance requirements for this scenario need to be introduced and whether the requirements should be based on the NAICS or LMMSE-IRC + CRS-IC receiver.
5. Do not introduce enhanced performance requirements for the TM9/TM4 and other DMRS/CRS TMs scenarios in the LTE Rel12 NAICS scope. Assume that UE can autonomously detect the absence of DMRS interference and fallback to the LMMSE-IRC to ensure no loss vs. baseline receiver.
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Annex – Simulation assumptions
Table 1. Link level simulation parameters
	Parameter
	Value

	Channel
	EPA-5Hz

	System bandwidth
	10 MHz

	Number of interference BS
	2

	Cell ID
	Serving cell: 0

Colliding CRS: Interferer cell #1: 6, Interferer cell #2: 1

Non-Colliding CRS: Interferer cell #1: 1, Interferer cell #2: 2

	Antenna configuration
	2x2, low correlation

	Number of control OFDM symbols
	2

	HARQ modelling
	Maximum 4 HARQ retransmissions

	Interference scenario
	Interference profile - NAICS scenario #1, 40% RU, low SINR Case

Medium INR: 50%-tile I1/Noc: I1/Noc = 7.77 dB, I2/Noc = 2.29 dB
High INR: 80%-tile I1/Noc: I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

Interference pattern: ON/ON interference profile

	Useful signal transmission parameters
	Section 3.1 and 3.4: TM9, RI = 1

Section 3.2 and 3.3: TM4, RI = 1

MCS 5: QPSK, Rate 1/3
MCS 14: QAM16, Rate ½

12 PRB resource allocation

	Interference signal transmission parameters
	Section 3.1 and 3.3: TM9, RI = 1

Section 3.2 and 3.4: TM4, RI = 1

MCS 5: QPSK, Rate 1/3

MCS 14: QAM16, Rate ½
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