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1. Introduction

In RAN #63 the new Rel-12 WI on “Network-Assisted Interference Cancellation and Suppression for LTE” (LTE NAICS WI) was approved [1] following the completion of the respective Rel-12 LTE NAICS SI [2]. In the study item stage the final agreements on the possibility of the blind detection were not reached. Blind detection for some parameters was found acceptable in terms of complexity and performance. At the WI stage, the RAN4 WG needs to continue the respective studies with the goal to “Identify and agree on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters.”
The set of interference signal parameters required to enable NAICS operation was identified in the SI stage and captured in the NAICS TR [3]. In general, the parameters can be classified as semi-static and dynamic depending on the variation timescale. The dynamic parameters are mainly related to the PDSCH interference signals and the exact set of parameters and respective detection algorithms differ for CRS and DMRS based transmission modes. In this contribution, we address the problem of detection of the dynamic interference signal parameters for the case of CRS-based transmission modes.

2. Discussion
In the SI stage, the following agreements with respect to the CRS-based PDSCH parameters detection were reached [4]:

· Blind detection for some parameters was found acceptable in terms of complexity and performance in some cases (e.g., under some interference conditions), but not in some other cases and further study is needed.
· For all transmission modes, at least the modulation order can be blindly detected assuming all other parameters are known.

· For all transmission modes, the presence of interference PDSCH can be blindly detected assuming all other parameters are known.

· Working assumption: For CRS-based transmission modes, at least RI can be blindly detected assuming all other parameters are known.
· For CRS-based transmission modes, at least PMI rank-1 (2 CRS ports) can be blindly detected assuming all other parameters are known.

In our view, the SI agreements are not complete since the decision on the possibility of blind detection of distinct parameters was achieved assuming that all the remaining parameters are known. So, further discussion is required to derive final conclusions on the possibility of joint detection of multiple parameters and the corresponding assumptions on the parameters restrictions need to be agreed.

Interference parameters detection
To enable operation of the enhanced IS/IC receivers the knowledge of the following dynamic CRS-based PDSCH interference signals parameters is needed:

· Power allocation and presence parameters

· PDSCH signal absence/presence

· Data to RS EPRE ratio

· Spatial precoding parameters

· TM (i.e. TM 2/3/4/5/6), RI, PMI for CLSM MIMO modes

· PDSCH modulation format
In general case, the joint detection of all the above parameters should be considered. The blind detection algorithm complexity is mainly determined by the number of considered parameters hypothesis, number of handled cells and assumptions on the interference parameter granularity.
Modulation format detection
As it was discussed in [4], the key factors which affect the complexity of the modulation format detection include number of processed REs, number of interference/serving cell layers, parameter variation granularity and the number of considered hypothesis.

For the prior RAN4 analysis, the detection between QPSK, QAM16 and QAM64 modulation formats was considered. At the same time, the QAM256 modulation format is expected to be introduced in LTE Rel-12. From the performance perspective, the NAICS receivers operating at symbol-level (i.e. SL-IC and R-ML) are expected to provide relatively small gains in case of using QAM256 interference signals. From the complexity perspective, the detection of QAM256 interference may results in additional blind detection algorithm complexity. So, we suggest, not to mandate using NAICS for QAM256 interference handling and consider {QPSK, QAM16, QAM64} modulation subset for blind detection. The possibility of applying the respective restrictions should be studied by the RAN1 WG.
Proposal 1: Blind detection of QAM-256 modulation format should not be required. The subset of modulation formats for blind detection is {QPSK, QAM16, QAM64}.

PMI/RI detection

Using blind PMI/RI parameters detection will result in the additional receiver complexity which may become relatively large for certain scenarios. The following factors contribute to the PMI/RI detection complexity:

· PMI codebook size: The codebook size has direct impact on the detection algorithm complexity/performance. For 2 Tx case, the total number of precoding vectors is not high (7 precoding hypothesis for both RI 1 and 2) and using any restrictions may impact the system performance. Meanwhile, for the 4 Tx antennas case the number of hypothesis becomes larger due to increased codebook size comparing with the 2 Tx case (64 precoding hypothesis). So, PMI subset restriction can be considered to reduce the complexity.

· RI set: For the PMI/RI detection the number of hypothesis depends on the maximum RI. For the 4 Tx antennas case the total number of hypothesis may be very large assuming that RI = 1..4 is considered. Some restrictions should be applied. For instance, for the 4 Tx antennas scenario only RI = 1, 2 subset can be used for NAICS blind detection.

Proposal 2: For 4 Tx antennas scenario, the RI = 1, 2 subset should be considered, PMI subset is FFS.
TM detection

To limit the UE implementation complexity the TM restriction can be considered. For instance, the UE may be required to handle either CRS or DMRS-based interference only depending on the serving cell TM configuration.
Proposal 3: UE needs to handle either CRS or DMRS based interference transmission modes depending on the type of the TM configured by serving cell.
Power offset (data to RS EPRE ratio) detection

As described in [5], in case when the PDSCH transmission is rank 1 and has QPSK modulation format, the power offset may not follow the higher layer RRC signalling of the PA parameter and the exact data to RS EPRE ratio (ρA and ρB parameters) can be arbitrary value. This ambiguity may penalize the interference cell power offset detection reliability. Furthermore, in some cases the detection of the serving cell parameters should be applied as well. So, to resolve this issue it is proposed that the UE should follow PA signalling for the Rank 1 QPSK transmission, similar as it is done for other transmission parameters (e.g. QAM16).
Currently, the data to RS EPRE ratio can take one of the eight values following the PA signalling (e.g. -6, -4.77, -3.0, -1.77, 0, 1, 2, 3 dB). So, the amount of hypothesis is rather large and needs to be reduced. For instance, no more than 3 hypothesis can be considered for blind detection.
Proposal 4: UE should follow PA signalling to derive the data to RS EPRE ratio for rank 1 QPSK transmissions. The total amount of power offset detection hypothesis for blind detection needs to be reduced.
Interference parameter granularity

The basic dynamic PDSCH related interference signal parameters granularity was discussed by the RAN4 at the SI stage and was noted to be identical to the PDSCH scheduling granularity:
· Per PRB granularity in frequency domain
· Per slot granularity in time domain in case of distributed resource allocation
· Per subframe granularity in time domain in case of localized resource allocation
The default interference parameters granularity in frequency domain can be too restrictive in terms of both blind detection complexity and performance. So, for the CRS-based PDSCH interference larger interference PDSCH resource allocation granularity should be considered. In this case the interference presence, TM, MF, PMI/RI and data to RS power offset granularity will also increase and UE can make assumption that same parameters are used in several consecutive PRBs. In this case the UE can achieve better detection performance or the detection algorithm complexity can be reduced keeping almost same detection reliability. In section 3.2 we illustrate that using higher interferer resource granularity may be beneficial to improve blind detection performance. So, to reduce the implementation complexity and/or improve performance we suggest using minimum 1-2 RBG resource allocation granularity.
Proposal 5: The interference PDSCH resource allocation granularity is restricted to 2 RBGs.

For CRS-based PDSCH TMs the distributed resource allocation can be applied for transmissions scheduled using DCI Formats 1A/1B/1C/1D. In this case, the interference signal resource allocation may have per-slot granularity in time domain. This may have negative impact the blind interference parameters detection since the number of data REs available for parameters estimation will reduce. Therefore, network coordination can be used to restrict situations when NAICS receivers need to handle different interference signals in the consecutive slots in one subframe.
Proposal 6: Per TTI granularity of the PDSCH signal parameters may be considered for the detection of the dynamic interference parameters (i.e. UE may assume Localized RA type at the eNB).
Target scenarios

The current RAN4 NAICS studies focus on the scenarios with 2 Tx antennas. However, in our view both 2 Tx and 4 Tx antennas scenarios should be treated. The complexity of blind detection of CRS-based transmission modes parameters can become an issue in case of 4 Tx antennas at the interference cell due to large amount of precoding hypothesis. However, NAICS processing for this scenario is also desirable to enable NAICS gains in different types of networks operating with both 2 and 4 Tx antennas.
Additionally, in accordance to the current agreements the colliding CRS pattern for the dominant interferer is assumed. At the same time in scenarios with the non-colliding CRS patterns the blind parameters detection performance and overall NAICS performance may suffer performance degradation due to worse channel estimation (i.e. CRS-IC cannot be applied). Hence the studies should include non-colliding CRS pattern as well.
3. Performance analysis

In this section, we provide the results of the performance analysis of the NAICS receivers performance, under assumption of the blind detection of the dynamic parameters for the CRS-based transmission modes. First in Section 3.1, we investigate the performance in case of joint detection of the combination of the interference parameters. Next, in Section 3.2 we analyze the impact of the interference parameters granularity on the detection performance. 

The impact of the blind interference parameters detection on the performance of R-ML receiver is analyzed and the following receiver types are considered for the analysis:

· Baseline LMMSE-IRC receiver;

· Genie-aided R-ML receiver;
· R-ML receiver with blind interference parameters detection.

The set of common simulation assumption is provided in the Annex.
3.1 Joint interference parameters detection

In this section we provide the analysis of the NAICS performance in case of using blind detection of different combinations of the dynamic interference parameters. The set of investigated combinations of the dynamic interference parameters is summarized in Table 1.

Table 1. Blind detection scenarios

	Blind receiver
	CRS-based PDSCH interference signal parameters

	
	MF
	PMI
	RI
	Data to RS EPRE
	Presence
	TM

	#1
	Detected
	Known
	Known
	Known
	Known
	Known

	#2
	Detected
	Detected
	Detected
	Known
	Known
	Known

	#3
	Detected
	Detected
	Detected
	Detected
	Detected
	Known


For the analysis we assume that all the remaining information on the interference cell transmission is available, a single PRB resource allocation granularity is assumed. Furthermore, one dominant interferer cell detection and processing is considered. The dominant interferer for handling is selected based on the RSRP basis. For the MF detection {QPSK, QAM16, QAM64} hypothesis are used. For the PMI/RI detection it is assumed that no restrictions on the possible set of values is applied. For the Data to RS EPRE detection the 3 possible hypothesis of power offsets are considered (-1.77, 0, 1 dB). The TM detection is not considered and is subject to further study.
Below, we show the simulation results for the selected scenarios to illustrate the impact of interference parameters resource allocation granularity on the demodulation performance:

· Figure 1: 50% I1/Noc I1/Noc = 7.77 dB I2/Noc = 2.29 dB. Interference cell RI {1,1}, MCS {5}, {5}. Serving cell RI {1}, MCS {5}.

· Figure 2: 50% I1/Noc I1/Noc = 7.77 dB I2/Noc = 2.29 dB. Interference cell RI {1,1}, MCS {5}, {5}. Serving cell RI {1}, MCS {14}.
· Figure 3: 80% I1/Noc I1/Noc = 13.91 dB I2/Noc = 3.34 dB. Interference cell RI {1,1}, MCS {5}, {5}. Serving cell RI {1}, MCS {5}.

· Figure 4: 80% I1/Noc I1/Noc = 13.91 dB I2/Noc = 3.34 dB. Interference cell RI {1,1}, MCS {5}, {5}. Serving cell RI {1}, MCS {14}.

· Figure 5: 80% I1/Noc I1/Noc = 13.91 dB I2/Noc = 3.34 dB. Interference cell RI {2,2}, MCS {5,5}, {5,5}. Serving cell RI {1}, MCS {14}.

· Figure 6: 80% I1/Noc I1/Noc = 13.91 dB I2/Noc = 3.34 dB. Interference cell RI {2,2}, MCS {5,5}, {5,5}. Serving cell RI {1}, MCS {14}.
	[image: image1.emf]-10 -8 -6 -4 -2 0 2 4 6 8 10

0

0.2

0.4

0.6

0.8

1

Throughput, Mbps

SNR, dB

PDSCH, TM 4, 2TX, 2RX, EPA-5Hz

 

 

LMMSE-IRC

R-ML, Genie

R-ML, Blind Receiver#1

R-ML, Blind Receiver#2

R-ML, Blind Receiver#3


	[image: image2.emf]0 2 4 6 8 10 12 14 16 18 20

0

0.5

1

1.5

2

2.5

3

3.5

Throughput, Mbps

SNR, dB

PDSCH, TM 4, 2TX, 2RX, EPA-5Hz

 

 

LMMSE-IRC

R-ML, Genie

R-ML, Blind Receiver#1

R-ML, Blind Receiver#2

R-ML, Blind Receiver#3



	Figure 1. PDSCH throughput (50% I1/Noc, MCS {5,5,5}, RI{1,1,1})
	Figure 2. PDSCH throughput (50% I1/Noc, MCS {14,5,5}, RI{1,1,1})
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	Figure 3. PDSCH throughput (80% I1/Noc, MCS {5,5,5}, RI{1,1,1})
	Figure 4. PDSCH throughput (80% I1/Noc, MCS {14,5,5}, RI{1,1,1})
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	Figure 5. PDSCH throughput (80% I1/Noc, MCS {5,5,5}, RI{1,2,2})
	Figure 6. PDSCH throughput (80% I1/Noc, MCS {14,5,5}, RI{1,2,2})


The summary of simulation results for blind R-ML receiver SNR gains vs. baseline LMMSE-IRC receiver for the remaining scenarios is illustrated in Figure 7 (more detailed results are provided in the Annex in Tables 2 and 3).
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Figure 7. Joint interference parameters detection performance results summary
Based on the analysis of these results we make the following observations:

· The blind detection of the interference signal modulation format results in 0 – 1 dB performance loss comparing to the genie-aided NAICS receiver in the considered scenarios and allows achieving noticeable performance gains over baseline LMMSE-IRC receiver;

· The joint blind detection of the interference signal modulation format, PMI, RI results in 0.5 – 2 dB performance loss comparing to the genie-aided NAICS receiver in the considered scenarios and still allows achieving noticeable performance gains over baseline LMMSE-IRC receivers;

· The joint blind detection of the interference signal modulation format, PMI, RI, data to RS EPRE ratio and signal presence results in 0.8 – 3.6 dB performance loss comparing to the genie-aided NAICS receiver in the considered scenarios and allows provide performance gains over baseline LMMSE-IRC receivers in some cases. In scenarios with medium SNR higher degradation is observed and in some cases there are very small performance gains vs. the baseline receiver.

3.2 Interference resource allocation granularity impact
In this section, we provide the analysis of the interference resource allocation granularity impact on the NAICS performance in case of using blind detection of the dynamic interference parameters. The performance of the Blind receiver #2 (i.e. blind detection of the MF, PMI and RI, while interference power offset, TM and presence are assumed to be known) is analyzed. Further analysis for the Blind receiver #3 is required. Three different setups of the interference resource allocation granularity are considered:

· No bundling: 1 PRB resource allocation granularity
· Bundling #1: 1 RBG bundling resource allocation granularity (3 PRB @ 10MHz BW)
· Bundling #2: 2 RBG bundling resource allocation granularity (6 PRB @ 10MHz BW)
In order to evaluate impact on the performance, the same blind detection algorithm complexity is considered for all three scenarios. However, in practical implementations, the complexity can be reduced, while the performance can be kept at constant level.

Below we show the simulation results for the selected scenarios to illustrate the impact of interference parameters resource allocation granularity on the demodulation performance:

· Figure 8: 50% I1/Noc I1/Noc = 7.77 dB I2/Noc = 2.29 dB. Interference cell MCS {5}, {5}. Serving cell {5}.

· Figure 9: 50% I1/Noc I1/Noc = 7.77 dB I2/Noc = 2.29 dB. Interference cell MCS {5}, {5}. Serving cell {14}.

· Figure 10: 80% I1/Noc I1/Noc = 13.91 dB I2/Noc = 3.34 dB. Interference cell MCS {5}, {5}. Serving cell {5}.

· Figure 11: 80% I1/Noc I1/Noc = 13.91 dB I2/Noc = 3.34 dB. Interference cell MCS {5}, {5}. Serving cell {14}.
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	Figure 8. PDSCH throughput (50% I1/Noc, MCS {5,5,5}, RI{1,1,1})
	Figure 9. PDSCH throughput (50% I1/Noc, MCS {14,5,5}, RI{1,1,1})
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	Figure 10. PDSCH throughput (80% I1/Noc, MCS {5,5,5}, RI{1,1,1})
	Figure 11. PDSCH throughput (80% I1/Noc, MCS {14,5,5}, RI{1,1,1})


The summary of simulation results for blind R-ML receiver SNR gains vs. baseline LMMSE-IRC receiver for the remaining scenarios is illustrated in Figure 7 (more detailed results are provided in the Annex in Tables 4 and 5).
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Figure 12. Interference resource allocation granularity impact results summary
Based on the analysis of these results we make the following observations:

· In case of using 3 PRB interference resource allocation granularity assumptions the Blind receiver #2 performance can be noticeably improved comparing to the 1 PRB resource allocation granularity assumption by 0.1 – 1.4 dB.

· In case of using assumptions on the 6 PRB interference resource allocation additional improvement of up to 0.6 dB over 3 PRB resource allocation granularity can be achieved.
4. Conclusions

In this contribution, we provided our views on the blind interference parameters detection impacts on the demodulation performance requirements. In summary, we make the following conclusions and proposals:
Conclusions:

· The detection of the CRS-based PDSCH signal parameters (modulation format, PMI, RI) is feasible from the performance perspective in the investigated scenarios.

· The complexity of the CRS-based PDSCH signal parameters detection should be reduced via applying restrictions on the number of possible PDSCH signal hypothesis and by increasing the minimum granularity of interference resource allocation.

· Further investigation of the CRS-based PDSCH signal parameters detection should be done and needs to take into account: TM detection, scenarios with 4 transmit antennas, non-colliding interference cell CRS patterns, and practical time/frequency offset synchronization errors.

Proposals:
Proposal 1: Blind detection of QAM-256 modulation format should not be required. The subset of modulation formats for blind detection is {QPSK, QAM16, QAM64}.

Proposal 2: For 4 Tx antennas scenario, the RI = 1, 2 subset should be considered, PMI subset is FFS.

Proposal 3: UE needs to handle either CRS or DMRS based interference transmission modes depending on the type of the TM configured by serving cell.
Proposal 4: UE should follow PA signalling to derive the data to RS EPRE ratio for rank 1 QPSK transmissions. The total amount of power offset detection hypothesis for blind detection needs to be reduced.
Proposal 5: The interference PDSCH resource allocation granularity is restricted to 2 RBGs. 

Proposal 6: Per TTI granularity of the PDSCH signal parameters may be considered for the detection of the dynamic interference parameters (i.e. UE may assume Localized RA type at the eNB).
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Annex

Table A. Link level simulation parameters

	Parameter
	Value

	Channel
	EPA-5Hz

	System bandwidth
	10 MHz

	Number of interference BS
	2

	Cell ID
	Serving cell: 0

Interferer cell #1: 6

Interferer cell #2:  1

	Antenna configuration
	2x2, low correlation

	Number of control OFDM symbols
	2

	HARQ modeling
	Maximum 4 HARQ retransmissions

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

Interference profile #1: 50%-tile I1/Noc: I1/Noc = 7.77 dB, I2/Noc = 2.29 dB
Interference profile #2: 80%-tile I1/Noc: I1/Noc = 13.91 dB, I2/Noc = 3.34 dB
ON/ON interference profile

	Transmission mode of useful signal
	TM4, RI = 1

	Resource allocation of useful signal
	12 PRB

	Modulation and code rate of useful signals
	MCS 5: QPSK, Rate 1/3
MCS 14: QAM16, Rate ½

	Interference transmission mode
	TM4, RI = 1, RI = 2

	Interference modulation format
	MCS 5: QPSK, Rate 1/3

MCS 14: QAM16, Rate ½

MCS 25: QAM64, Rate ¾


Table 2. Joint interference parameters detection analysis – Blind R-ML receiver SNR gains vs. baseline LMMSE-IRC receiver @ 70% throughput, [dB]

	Interf. profile
	Interf. pattern
	Interf. cell RI {I1},{I2}
	Interf. cell MCS
{I1},{I2}
	Serving cell MCS
	Blind R-ML receiver SNR gains vs. baseline LMMSE-IRC receiver @ 70% throughput, [dB]

	
	
	
	
	
	Blind Receiver #1
	Blind Receiver #2
	Blind Receiver #3

	50% I1/Noc
I1/Noc = 7.77 dB
I2/Noc = 2.29 dB
	ON/ON
	{1},{1}
	{5},{5}
	{5}
	3,4
	2,8
	2,5

	
	
	
	
	{14}
	2,5
	1,9
	1,1

	
	
	{1},{1}
	{14},{14}
	{5}
	1,8
	1,4
	1,4

	
	
	
	
	{14}
	1,3
	0,4
	0

	
	
	{1},{1}
	{25},{25}
	{5}
	1,8
	1,1
	1,1

	
	
	
	
	{14}
	0,8
	0,2
	0

	
	
	{2},{2}
	{5,5},{5,5}
	{5}
	1,8
	1,2
	0,9

	
	
	
	
	{14}
	1,1
	0,1
	0

	80% I1/Noc
I1/Noc = 13.91 dB
I2/Noc = 3.34 dB
	ON/ON
	{1},{1}
	{5},{5}
	{5}
	7,2
	6,8
	6,7

	
	
	
	
	{14}
	6,5
	5,9
	4,2

	
	
	{1},{1}
	{14},{14}
	{5}
	5,4
	4,8
	3,7

	
	
	
	
	{14}
	4,6
	2,9
	1,2

	
	
	{1},{1}
	{25},{25}
	{5}
	3,2
	2,8
	2,4

	
	
	
	
	{14}
	2,9
	1,5
	0,3

	
	
	{2},{2}
	{5,5},{5,5}
	{5}
	4,9
	3,8
	2,7

	
	
	
	
	{14}
	2,5
	0,9
	0,2


Table 3. Joint interference parameters detection analysis – Blind R-ML receiver SNR loss vs. genie aided R-ML receiver @ 70% throughput, [dB]

	Interf. profile
	Interf. pattern
	Interf. cell RI {I1},{I2}
	Interf. cell MCS
{I1},{I2}
	Serving cell MCS
	Blind R-ML receiver SNR loss vs. genie aided R-ML receiver 
@ 70% throughput, [dB]

	
	
	
	
	
	Blind Receiver #1
	Blind Receiver #2
	Blind Receiver #3

	50% I1/Noc
I1/Noc = 7.77 dB
I2/Noc = 2.29 dB
	ON/ON
	{1},{1}
	{5},{5}
	{5}
	0,1
	0,7
	1

	
	
	
	
	{14}
	0
	0,6
	1,4

	
	
	{1},{1}
	{14},{14}
	{5}
	0,4
	0,8
	0,8

	
	
	
	
	{14}
	0,8
	1,7
	2,1

	
	
	{1},{1}
	{25},{25}
	{5}
	0,4
	1,1
	1,1

	
	
	
	
	{14}
	0,7
	1,3
	1,5

	
	
	{2},{2}
	{5,5},{5,5}
	{5}
	0
	0,6
	0,9

	
	
	
	
	{14}
	0,1
	1,1
	1,2

	80% I1/Noc
I1/Noc = 13.91 dB
I2/Noc = 3.34 dB
	ON/ON
	{1},{1}
	{5},{5}
	{5}
	0,5
	0,9
	1

	
	
	
	
	{14}
	0,5
	1,1
	2,8

	
	
	{1},{1}
	{14},{14}
	{5}
	0
	0,6
	1,7

	
	
	
	
	{14}
	0,2
	1,9
	3,6

	
	
	{1},{1}
	{25},{25}
	{5}
	1,1
	1,5
	1,9

	
	
	
	
	{14}
	0,3
	1,7
	2,9

	
	
	{2},{2}
	{5,5},{5,5}
	{5}
	0,1
	1,2
	2,3

	
	
	
	
	{14}
	0,4
	2,1
	2,8


Table 4. Interference resource allocation granularity impact analysis – Blind R-ML receiver SNR gains vs. baseline LMMSE-IRC receiver @ 70% throughput, [dB]
	Interf. profile
	Interf. pattern
	Interf. cell RI {I1},{I2}
	Interf. cell MCS
{I1},{I2}
	Serving cell MCS
	Blind R-ML receiver SNR gains vs. baseline LMMSE-IRC receiver @ 70% throughput, [dB]

	
	
	
	
	
	No bundling
	3 PRB bundling
	6 PRB bundling

	50% I1/Noc
I1/Noc = 7.77 dB
I2/Noc = 2.29 dB
	ON/ON
	{1},{1}
	{5},{5}
	{5}
	2,8
	3,3
	3,3

	
	
	
	
	{14}
	1,9
	2,1
	2,3

	
	
	{1},{1}
	{14},{14}
	{5}
	1,4
	1,9
	2,0

	
	
	
	
	{14}
	0,3
	1,7
	1,7

	
	
	{1},{1}
	{25},{25}
	{5}
	1,1
	1,4
	1,8

	
	
	
	
	{14}
	0,2
	0,3
	0,9

	80% I1/Noc
I1/Noc = 13.91 dB
I2/Noc = 3.34 dB
	ON/ON
	{1},{1}
	{5},{5}
	{5}
	6,8
	7,3
	7,4

	
	
	
	
	{14}
	5,9
	6,5
	6,8

	
	
	{1},{1}
	{14},{14}
	{5}
	4,8
	5,3
	5,3

	
	
	
	
	{14}
	2,9
	4,3
	4,3

	
	
	{1},{1}
	{25},{25}
	{5}
	2,8
	3,3
	3,7

	
	
	
	
	{14}
	1,5
	2,7
	3,0


Table 5. Interference resource allocation granularity impact analysis – Blind R-ML receiver SNR loss vs. genie aided R-ML receiver @ 70% throughput, [dB]
	Interf. profile
	Interf. pattern
	Interf. cell RI {I1},{I2}
	Interf. cell MCS
{I1},{I2}
	Serving cell MCS
	Blind R-ML receiver SNR loss vs. genie aided R-ML receiver 
@ 70% throughput, [dB]

	
	
	
	
	
	No bundling
	3 PRB bundling
	6 PRB bundling

	50% I1/Noc
I1/Noc = 7.77 dB
I2/Noc = 2.29 dB
	ON/ON
	{1},{1}
	{5},{5}
	{5}
	0,7
	0,2
	0,2

	
	
	
	
	{14}
	0,6
	0,4
	0,2

	
	
	{1},{1}
	{14},{14}
	{5}
	0,8
	0,3
	0,2

	
	
	
	
	{14}
	1,8
	0,4
	0,4

	
	
	{1},{1}
	{25},{25}
	{5}
	1,1
	0,8
	0,4

	
	
	
	
	{14}
	1,3
	1,2
	0,6

	80% I1/Noc
I1/Noc = 13.91 dB
I2/Noc = 3.34 dB
	ON/ON
	{1},{1}
	{5},{5}
	{5}
	0,9
	0,4
	0,3

	
	
	
	
	{14}
	1,1
	0,5
	0,2

	
	
	{1},{1}
	{14},{14}
	{5}
	0,6
	0,1
	0,1

	
	
	
	
	{14}
	1,9
	0,5
	0,5

	
	
	{1},{1}
	{25},{25}
	{5}
	1,5
	1,0
	0,6

	
	
	
	
	{14}
	1,7
	0,5
	0,2
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