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1 General (TP related)
	R4-136860
	Approval
	Draft text proposal for TR36.866 (Scenario 2 setting and phase-1 &2 assumptions)
	MediaTek Inc


-----------------    Text Proposal   to TR 36.866 v. 0.1.0  Section 8.1  ----------------------------------

For scenario #2, it was observed that the RU factor for macro cell and small cell can be substantially different. Note that 40% and 60% being the RU factor associated to the most loaded layer (i.e., the macro cell). The impact of different RU on the Noc level depends on the percentage of non dominant interference coming from the macro cell. In Scenario 2 it may be a reasonable assumption to consider this percentage to be >50% which will result in a small difference in Noc under different RU or under the same RU. Hence, for simplicity, common α is agreed for Noc(α) calculation in scenario #2 as well. Therefore, same as scenario #2, two interferers are explicitly modeled and both macro and small cells are assumed to have the same α value and the same Noc definition as above. 

------------------             End Proposal               ----------------------------------------------

	R4-135936
	Approval
	TP on limitation of the simplified methodology for scenario 2
	Ericsson


-----------------    Text Proposal   to TR 36.866 v. 0.1.0  Section 8.1  ----------------------------------

The same methodology applies to both Scenario 1 and Scenario 2. While this methodology models accurately the interference scenario seen in Scenario 1, in case of Scenario 2 this can be considered as a simplified method. It has been shown that the RU of the macro cell and small cell is considerably different (e.g. 40% for macro cell and ~20% for small cell), hence scaling Noc level by the macro RU may not be accurate. Additionally, no differentiation is provided in terms of macro or small cell dominant interference levels and only I1/Noc(α) and I2/Noc(α) are provided independently on whether these dominant interferers are macro cells or small cells. This further simplification may not accurately represent the interference conditions. 

------------------             End Proposal               ----------------------------------------------

(Action Item) Discussion:
· Check if the TP for Section 8.1.1 in R1-136860 captures the TP in R1-135936 already.
· If not, offline effort to merge the TP on scenario #2. [Stefania will provide revision.]
· Companies to check the following rest of the TPs and provide detailed revision offline (target Thursday/Friday approval) [On/before Wed.]
· 8.1.2.3 “Setting of I/Noc in scenario #2" 
· 8.2.1 “Phase-1 link-level Evaluation Results   (Fixed ON/OFF)”
· Phase-1 results to be compiled by QC and shared before Monday ad-hoc. After ad-hoc discussion (see later), work on a WF with agreed observations that will be incorporated in revised TP for approval on Thursday/Friday
· 8.2.2
 “Phase-2 link-level Evaluation Results  (Dynamic ON/OFF)”

· 8.2.2.1
“Dynamic ON/OFF Modeling”
· 8.2.2.2
“Phase-2 link-level Evaluation Results”

· Phase-2 template to be discussed later, after which companies to fill in the results and interested companies to work on a WF with agreed observations that will be incorporated in revised TP for approval on Thursday/Friday
Agreement:
· See above red text for action items
	R4-136858
	Approval
	Text Proposal on TR 36.866 (Observations on Blind NAICS Receivers)
	QUALCOMM Incorporated


-----------------    Text Proposal   (proposed section titles only) starts----------------------------------
7.1 Receiver Complexity Analysis

7.1.1 Assumptions for NAICS Receivers

7.1.2 Additional Complexity for Blind SLIC receiver over Rel-11 MMSE-IRC

7.1.2 Additional Complexity for Blind R-ML receiver over Rel-11 MMSE-IRC

8.2.x Inter-Cell PDSCH Interference

8.2.x.1 Inter-Cell PDSCH Interference Interference Model

8.2.x.2 Simulation Parameters:

-----------------    Text Proposal   ends----------------------------------
Discussion:
· Interference parameters assumed by the NAICS receivers are already addressed in the “receiver assumption” section, no need to repeat here. 

· Create a subsection in section 7 on “Complexity analysis”?

· Create a subsection in section 8 on “Link performance under estimation of interference parameter”? 
· The “receiver assumption” section, but with many FFS. How do we address these FFS?

· Suggest to discuss the topic later in the complexity analysis section.
Agreement:
· Create a subsection in section 7 on “Complexity analysis”

· Create a subsection in section 8 on “Link performance under estimation of interference parameter” 

2 Interference modeling
	R4-135922
	Discussion
	System level results: geometry levels and interference profiles for scenario 2
	Ericsson

	R4-135930
	Discussion
	System level simulations results on MCS and RI probability
	Ericsson

	R4-136103
	Discussion
	Discussion on remaining details of inter-cell interference modeling
	Huawei, HiSilicon

	R4-136857
	Discussion
	Geometry and Interference Profiles for NAICS Scenario 2
	QUALCOMM Incorporated


Discussion:
· All the above Tdocs on scenario #2 modeling should be noted since all data and issues are already incorporated and addressed in the TP R1-136860.  
Agreement:
· The above Tdocs can be noted as they are already captured in the draft TP (R4-136860).
3 Complexity Analysis Including Blind Detection 
	R4-135932
	Discussion
	Analysis of the complexity
	Ericsson


The following overall complexity if considered for practical receivers:

E-LMMSE-IRC: 4*LMMSE-IRC

SLIC: 7*LMMSE-IRC

R-ML:  9*LMMSE-IRC

Under the assumption of 2 cancelled interferers.
	R4-135975
	Discussion
	Lattice-Reduction-Aided Receiver for NAICS in LTE
	ITRI


In this contribution, we propose a new receiver for LTE UE. The new receiver enables the technique of lattice-reduction, which can provide non-negligible performance gain under strongly correlated channel environment. 
	R4-136351
	Discussion
	Consideration on network signaling and receiver complexity evaluation for NAICS
	LG Electronics


- Proposal: From receiver complexity and network overhead perspective, an appropriate number of parameters need to be coordinated in network side to limit receiver complexity growth and guarantee interference mitigation performance for both network signaling and blind detection.
	R4-136399
	Discussion
	On NAICS receiver complexity
	Samsung


Proposal 1: NACIS receiver handles one interference cell as the working assumption. 
Proposal 2: NACIS receiver with genie-aid network signaling as the working assumption in NAICS WI Phase. Blind detection of some parameters could be decided case by case considering the performance loss and robustness in WI phase.
	R4-136751
	Discussion
	Discussion on complexity for advanced receivers
	Huawei, HiSilicon

	R4-136828
	Discussion
	Discussion on NAICS receiver complexity
	Broadcom Corporation


Proposal 1: To have a common understanding on the computational complexity of practically feasible reduced ML based schemes, companies are asked to provide further details on their R-ML candidate solutions.  

Proposal 2: Network coordination and semi-static signalling should be considered to improve the receiver performance and lower the UE implementation complexity. 

	R4-136856
	Discussion
	Complexity Analysis for NAICS Receivers
	QUALCOMM Incorporated


Proposal 1: Propose that data-to-CRS EPRE for QPSK with rank1 transmissions should follow the PA value, as it is currently the case for other modulation schemes.

Proposal 2: Propose to semi-statically restrict PA values to a smaller set, namely {0, + 3dB, -3dB} to reduce UE complexity while potentially improving performance without loss of flexibility at the base station.

Granularity of parameter variation: The UE could potentially see different interferers on each PRB-pair. With type-2 distributed allocation, the interferer could be different on each RB. However, in order to limit UE complexity, we propose the following.

Proposal 3: Propose that interferer allocation is the same across a PRB pair.

Proposal 4: Propose that the UE detect interferer spatial precoding scheme blindly.

Proposal 5: Propose that the UE detect interferer modulation order blindly.

· Complexity Analysis is provided for SLIC & R-ML Receivers including channel estimation, detection/cancellation and UE blind detection of interferer parameters. 

· With practical choices of parameters, the overall complexity of blind detection is between 1 to 4 times the total complexity of CRS-IC.
	R4-136865
	Discussion
	on ML/R-ML receiver complexity
	MediaTek Inc

	
	
	
	

	
	
	
	


Observation #1: The task of complexity analysis is about the performance/complexity trade-offs and implementation feasibility, comparing with and without network assistance. 

Proposal #1: The definition of complexity should focus on the receiver aspects, at least from RAN4’s perspective, not on the system complexity/cost associated with network signaling/coordination which is part of objective #3 in RAN1. 

Proposal #2: The core receiver complexity, which includes both front-end and back-end complexity, should be feasible for the NAICS receivers that RAN4 identified in the LS to RAN1.
Proposal #3: Proceed the RAN4 complexity discussion with a focus on feasibility/complexity/performance analysis of channel estimation and blind parameter extraction.

Given the key of complexity analysis depends on the blind detection of transmission parameters, instead of the core receiver itself, we further make the following suggestions:

Proposal/analysis # 1:  Network synchronization assumption/detection and any frequency/timing error compensation may be up to UE implementation and we can leave the complexity/performance evaluation for the WI phase.

Proposal/analysis # 2:  Even though a UE may be able to detect the CP length of a strong interferer and/or alignment of subframe/slot, it will be beneficial if some network coordination can be assumed by the UE. Otherwise, the associated complexity should be included in the analysis.

Proposal/analysis # 3:  It is beneficial to avoid requiring UE to decode interference PCFICH just for the purpose of checking PDSCH alignment, because otherwise decoding interference PCFICH can incur complexity and raise detection reliability concern.   

Proposal/analysis # 4:  PMI/RI in CRS-based TM or RI/nSCID in the DMRS-based TMs may be feasible for signaling in the case of aligned PRB allocation.  Otherwise, detection on a per-PRB level is required from DMRS or from data RE in the case of CRS-based TMs.  Performance degradation and complexity have not been widely evaluated in RAN4 and should be a focus in the complexity analysis.  

Proposal/analysis # 5:  Data RE to CRS EPRE ratio, 
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used in TM10, and PB (on OFDM symbols containing CRS) are all RRC configured and it is possible for semi-static signalling, otherwise the blind detection complexity should be assessed.

Proposal/analysis # 6:  Similar to MBSFN subframe signaling, Cell ID and the number of CRS ports may be signaled using existing Rel-11 mechanism developed for FeICIC.

Proposal/analysis # 7:   Interference presence/absence on each PRB pair may be detected from DMRS, but a UE cannot make the detection based only on CRS for CRS-based interference PDSCH. Detection of interference presence and its TM/PMI/RI based on data RE has not been widely evaluated in RAN4 in terms of performance degradation and complexity and should be a focus in the complexity analysis.

Proposal/analysis # 8:  ML/R-ML requires modulation order information on a per-PDSCH basis. It may be blindly detected on a per-PRB level with performance degradation and with increased complexity, which all require further study. 

	R4-136207
	Discussion
	Discussion on interference parameters signaling and detection for NAICS
	Intel Corporation


Proposal 1:
The following principles need to be applied for further blind detection analysis

· Networks assistance availability should be assumed by default.

· The separate performance analysis for each interference parameter is required before the conclusions on the need for parameter signalling/detection can be made.

· The interference parameters detection impact needs to be analysed in various interference conditions.

· Both 1 and 2 cell interference cell signal parameters detection needs to considered.

· The interference parameters detection analysis should be based on Phase 1 modeling methodology

· Blind detection fail probability should be analysed.

Proposal 2:
Blind interference parameters detection should be studied in application to Type 1 (Channel estimation assistance) and Type 2 (MIMO detection assistance) interference signal information.

Proposal 3:
Study the possibility of blind detection of dynamic interference parameters first. Using network assistance for long-term interference signal parameters can be considered.
Proposal 4:
Per TTI granularity of the dynamic PDSCH interference parameters may be considered as long as network coordination/restriction with respect to the use of distributed resource allocation (Resource allocation type 2) is applied.

Proposal 5:
One PRB pair frequency domain granularity needs to be considered for the PDSCH related interference signals parameters. Potential enhancement in terms of parameters bundling in frequency domain to improve the reliability of dynamic interference parameters detection can be also considered.

Proposal 6:
Consider to introduce network assistance of the interference signal modulation format to achieve good performance of the enhanced IS/IC receivers based on symbol-level processing.

Proposal 7:
Consider to introduce network assistance of the interference signal PMI/RI to achieve good performance of the enhanced IS/IC receivers.

Observations:
· All companies shared the view that some network assistance/coordination can improve performance and/or reduce receiver complexity 
· Majority of the results so far assumed known interference parameters under which assumption the core receiver complexity of all identified receiver types is believed to be feasible
· Results under blind detection of some parameters were also reported (e.g., PMI, modulation order, interference presence/absence detection)
· Varying degree of performance degradation from minimal to noticeable.   
· Study is ongoing and inclusive so far since there is still different views in terms of which subset of parameters can be network assisted and which ones can be, or more desirable to be, detected by the receivers. 
Discussion:
· Should RAN4 from now on focus the complexity analysis on feasibility/complexity/performance? 
· Focus on the interference parameters identified in the receiver assumption section, including :
· high-layer configured parameters (e.g., TM, cell ID, MBSFN subframes, CRS antenna ports, PA, PB, data-to-CRS power ratio) 
· and the dynamically signalled parameters (e.g., CFI, PMI, RI, MCS, resource allocation, DMRS ports, 
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Agreement:
· Some network assistance/coordination can reduce receiver complexity compared to requiring UE to blindly detection all the interference parameters
· No consensus on the feasibility and performance of blind detection receivers

· Varying degree of performance degradation from minimal to noticeable, comparing blind detection receivers with genie-aided receivers, also depending on operation assumptions.  
· RAN4 should study the performance and complexity of blind detection of interference parameters, including which parameters.
· Focus on the interference parameters identified in the receiver assumption section
· high-layer configured parameters (e.g., TM, cell ID, MBSFN subframes, CRS antenna ports, PA, PB, data-to-CRS power ratio). 
· UE-specific configuration parameters can become dynamic depending on the UE dynamically scheduled in the interference cells. 
· Cell-specific parameters may also be different depending on the dynamic presence/absence of the interference
· and the dynamically signalled parameters (e.g., CFI, PMI, RI, MCS, modulation order, resource allocation, DMRS ports, 
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4 Phase-1 results
	R4-135933
	Discussion
	Link level simulation results for phase I scenario 1
	Ericson


The results are shown for TM4 colliding and non colliding CRSs and for TM9. Performance gains for TM4 in non colliding CRSs are considerably smaller than those under colliding CRS. This is due to the particular penalization of the reference receiver LMMSE-IRC in colliding CRS case.
	R4-136042
	Discussion
	Phase-1 evaluation results of SLIC receiver
	NTT DOCOMO

	R4-136043
	Discussion
	Phase-1 evaluation results of SLIC receiver
	NTT DOCOMO

	R4-136044
	Discussion
	Phase-1 evaluation results of SLIC receiver
	NTT DOCOMO


	R4-136202
	Discussion
	Phase 1 NAICS link-level analysis
	Intel Corporation


· Enhanced IS/IC receivers (E-LMMSE-IRC, ML, SL-IC, L-CW-IC) outperform the baseline Rel.11 LMMSE-IRC receivers in all considered scenarios:

· The R-ML receivers outperform SL-IC receivers for the majority of the considered scenarios. In several TM4 based scenarios the SL-IC receivers provide slightly better performance than the R-ML receivers due to better tolerance to channel estimation errors.

· The codeword level IC receivers (L-CW-IC) outperform symbol level IS/IC receivers (i.e. R-ML and SL-IC) in the majority of scenarios and provide the maximum performance improvements.

· With respect to average performance gains the candidate IS/IC receivers may be sorted in ascending order as follows: LMMSE-IRC ≤ E-LMMSE-IRC ≤ SL-IC ≤ R-ML ≤ L-CW-IC.

· The performance of different IS/IC receivers significantly depends on the investigated interference profiles with the largest performance gains observed for the case of strong dominant interference.

· In TM4 scenarios all candidate enhanced IS/IC receivers typically provide larger performance improvements comparing to the TM9 scenario due to poor performance of the baseline LMMSE-IRC receiver in the colliding CRS scenario (i.e. incorrect interference covariance matrix estimation).
· The performance of different IS/IC receivers significantly depends on the interference signal MCS and MIMO rank:

· The largest performance gains are observed when interference signal is modulated by QPSK.

· The suppression/cancellation of the QAM16 and QAM64 based interference signal may be difficult, especially in scenarios with low INR.

· In case of strong MIMO rank 2 QPSK interference the enhanced IS/IC receiver allow achieving substantial performance gains as the baseline LMMSE-IRC receiver lacks degrees of freedom to efficiently suppress the interference. In case of QAM16 based MIMO rank 2 interference the performance gains decline.

· In case of SU-MIMO rank 2 transmissions in the serving cell using enhanced inter-cell receivers IS/IC receivers (e.g. R-ML, L-CW-IC) allows achieving substantial performance improvements comparing to the baseline LMMSE-IRC and even enhanced intra-cell inter-stream IS/IC receivers.

· Using two interference cell processing allows achieving noticeable performance gains comparing to the one cell processing receivers. At the same time, using two interference cell processing incurs higher IS/IC receiver complexity and potentially higher network signalling overhead comparing to the one interference cell processing.

	R4-136358
	Discussion
	Link level performance of Phase I for NAICS receivers
	LG Electronics


- Observation: R-ML receiver has high SNR gain for QPSK and 16QAM modulation order cases, but for high modulation order such as 64QAM, ELMMSE-IRC, SLIC, and R-ML receivers have similar SNR gain.
	R4-136394
	Approval
	Phase 1 evaluation results for NAICS scenario 1
	Samsung


· Observation 1: All NAICS receiver types provides good performance gain under NAICS scenario 2. Especially, when interference is QPSK transmission (Rank 1 or Rank 2), NAICS receiver provides 2.3dB to 3.8dB average performance gain. In terms of maximum performance gain, it is up to 6~8dB for each NACS receiver type when Rank 2 QPSK interference is presented.
· Observation 2: Among SL-IC, R-ML and CWIC receivers, the performance is sorted in ascending order as SL-IC ≤ R-ML ≤ L-CWIC in general.

	R4-136396
	Discussion
	Phase 1 evaluation results for NAICS scenario 2
	Samsung


· Observation 1: All NAICS receiver types provides promising performance gain under NAICS scenario 2. Especially, when interference is QPSK transmission (Rank 1 or Rank 2), NAICS receiver provides 3.9dB to 5.8dB average performance gain. In terms of maximum performance gain, it is up to 6~13dB for each NACS receiver type when Rank 2 QPSK interference is presented.
· Observation 2: Among SL-IC, R-ML and CWIC receivers, the performance is sorted in ascending order as SL-IC ≤ R-ML ≤ L-CWIC in general.

	R4-136587
	Discussion
	Phase-1 evaluation summary for R-ML receivers
	MediaTek Inc.


we provide the tabulated data in the embedded excel file.
	R4-136630
	Discussion
	Evaluation results for Phase I
	Huawei, HiSilicon


	R4-136822
	Discussion
	Link-Level investigation of NAICS Phase 1
	Nokia Corporation, NSN


· E-LMMSE-IRC shows an improvement over the LMMSE-IRC for both TM4 and TM9 and gains are consistent with respect to the victim and aggressor MCS. This is particularly important as E-LMMSE-IRC is the least complex receiver.

· SLIC receiver performs quite close to the E-LMMSE-IRC receiver, however, the performance of SLIC can be observed to degrade with increasing interferer MCS#. This is due to more challenging interferer symbol detection.
· L-CWIC provides very good gains when the aggressor MCS# is low, since the interferers are estimated more reliably and therefore cancelled more effectively. However, when the interfering cells deploy high MCS#s (e.g. MCS#25 in this example), then the L-CWIC performs similar to E-LMMSE-IRC and SLIC.
· L-CWIC-id, hence assuming ideal feedback at the cancellation stage, that is perfect knowledge of the streams to cancel, sets the upper bound showing good IC potential. 

· In case of low aggressor MCS, L-CWIC is close to the upper bound set by L-CWIC-id.

	R4-136827
	Discussion
	Phase I simulation results and discussion
	Broadcom Corporation


High MCS values are simulated for the 80th percentile I1/Noc case in order to maintain operating point at the original targeted geometry factor range. More low-end MCSs are simulated for the 50th percentile case. The R-ML and SLIC may provide similar performance and generally L-CWIC can outperform these two in the cases where the coderate is low. In the SU-MIMO case, one could look the performance with link and rank adaptation at least in the SI phase because in the medium correlation setting the dual layer transmission may not be used that often at the target geometry factor level. Furthermore, symmetric MCS selection might not be the best possible in these conditions. On the other hand, at the target setting, both R-ML and L-CWIC seem to achieve similar performance gain if link and rank adaptation is considered.
	R4-136854
	Approval
	Summary of NAICS RAN4 Phase-1 Link Level Evaluations
	QUALCOMM Incorporated
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Possible Observations:
· E-LMMSE-IRC/SL-IC/R-ML all achieve noticeable performance gain over R.11 LMMSE-IRC receiver in all scenarios , and the gains depend on the different interference profiles and MCS:

· Larger gain for stronger interference (some quantitative examples?)
· The largest performance gains are observed when interference signal is modulated by QPSK
· Relative gain: E-LMMSE-IRC ≤ SL-IC ≤ R-ML ≤ L-CW-IC.
· Performance gains for TM4 in non colliding CRSs are considerably smaller than those under colliding CRS, due to poor performance of the baseline LMMSE-IRC receiver in the colliding CRS scenario (i.e. incorrect interference covariance matrix estimation).
Discussion:
· Do we foresee defining multiple performance requirement in WI phase?
· Any prioritization in Rel-12?
Agreement:
· E-LMMSE-IRC/SL-IC/R-ML/CWIC all achieve noticeable performance gain over R.11 LMMSE-IRC receiver in most scenarios , and the gains depend on the different interference profiles:

· Larger gain for stronger interference (some quantitative examples?)

· Additionally for SL-IC/R-ML, the gains depend on modulation order. The largest performance gains are observed when interference signal is modulated by QPSK

· For CWIC, the gains depend on MCS. 
· Offline to capture quantitative observations 
· Offline to capture any relative performance observations among receivers
5 Phase-2 results
	R4-135934
	Discussion
	Link level simulation results for phase II scenario 1.
	Ericsson

	R4-135935
	Discussion
	Link level simulation results for phase II scenario 2
	Ericsson


It is observed that the gains depend on the simulated conditions. 

For Scenario 1, for TM4 and colliding CRS for the strongest interferer the gains due to advanced receiver are large for both 40% and 60% RU, but slightly better for RU=40%. The gains are approximately 5dB for CWIC, 4.5dB for SLIC and 4dB for E-IRC. For TM9 the gains increase for increasing RU, i.e. in case of I1/Noc(60%)-80%-tile the gains are ~1.8dB for CWIC and ~1.2dB for SLIC and 0.8 for E-IRC.

For Scenario 2, for TM4 and colliding CRS for the strongest interferer the gains due to advanced receiver are large for both 40% and 60% RU. The gains are approximately 6.8dB for CWIC, 6.3dB for SLIC and 6dB for E-IRC and the gains are larger for RU=40%. 

For TM9 the gains increase for increasing RU, i.e. in case of I1/Noc(60%)-80%-tile the gains are ~2dB for CWIC and ~1.2dB for SLIC and 0.8 for E-IRC.
	R4-136045
	Discussion
	Phase-2 evaluation results of SLIC receiver
	NTT DOCOMO


Proposal: Average Es/Noc() corresponding to I1/Noc() and geometry ranges should be used as the evaluation points for comparison of the baseline and NAICS receivers.
	Scenario
	Geometry range
	I1/Noc() range
	Min Es/Noc() (dB)
	Max Es/Noc() (dB)
	Avg. Es/Noc() (dB)

	Scenario 1
RU = 40%
	5-25%
	15-25%
	1.64
	10.2
	6.87

	
	
	45-55%
	4.94
	13.6
	9.27

	
	
	75-85%
	9.36
	20.6
	13.7

	
	40-60%
	15-25%
	8.76
	16.2
	13.0

	
	
	45-55%
	11.3
	18.9
	15.0

	
	
	75-85%
	15.8
	26.9
	20.0

	
	75-95%
	15-25%
	16.6
	26.7
	22.1

	
	
	45-55%
	20.0
	31.0
	25.2

	
	
	75-85%
	28.4
	42.7
	36.1

	Scenario 1
RU = 60%
	5-25%
	15-25%
	0.75
	8.74
	5.50

	
	
	45-55%
	3.80
	12.1
	7.76

	
	
	75-85%
	7.77
	18.9
	12.0

	
	40-60%
	15-25%
	7.73
	14.6
	11.6

	
	
	45-55%
	10.0
	17.3
	13.4

	
	
	75-85%
	14.1
	25.4
	18.4

	
	75-95%
	15-25%
	15.6
	25.2
	20.6

	
	
	45-55%
	18.5
	29.4
	23.6

	
	
	75-85%
	26.8
	41.1
	34.6

	Scenario 2
RU = 40%
	5-25%
	15-25%
	4.22
	12.4
	8.77

	
	
	45-55%
	8.50
	17.9
	12.9

	
	
	75-85%
	14.6
	24.9
	18.8

	
	40-60%
	15-25%
	12.0
	19.9
	16.2

	
	
	45-55%
	16.4
	24.5
	20.0

	
	
	75-85%
	21.2
	30.4
	24.6

	
	75-95%
	15-25%
	19.1
	31.5
	25.5

	
	
	45-55%
	22.3
	34.5
	27.7

	
	
	75-85%
	26.3
	40.1
	31.7

	Scenario 2
RU = 60%
	5-25%
	15-25%
	2.66
	10.7
	7.06

	
	
	45-55%
	6.81
	16.2
	11.2

	
	
	75-85%
	12.9
	23.3
	17.1

	
	40-60%
	15-25%
	11.0
	18.2
	14.5

	
	
	45-55%
	14.8
	22.7
	18.3

	
	
	75-85%
	19.5
	28.6
	22.9

	
	75-95%
	15-25%
	18.4
	29.8
	23.7

	
	
	45-55%
	20.9
	32.8
	26.0

	
	
	75-85%
	24.7
	38.4
	30.0


Furthermore, we provided Phase-2 evaluation results of SLIC receiver. From the results, we made the following observations.
Observation 1: Relative throughput gain for SLIC receivers compared to the baseline receiver is basically obtained especially for low geometry and low Es/Noc().
· However, it is happened that the user perceived packet throughput for SLIC receiver degrades compared to that for the baseline receiver even when assuming the low geometry case.
Observation 2: Both average throughput and user perceived packet throughput for SLIC receiver tend to degrade compared to that for the base line receiver for middle to high geometry.
· The adaptive control of SLIC On/Off may be required corresponding to the interference conditions.
	R4-136101
	Discussion
	Evaluation results for Phase II
	Huawei, HiSilicon


· The evaluated three kinds of advanced receivers, E-LMMSE-IRC/SL-IC/R-ML could achieve significant performance gain over R.11 LMMSE-IRC receiver, and the gains depend on different configuration:

· Achievable gain is much larger for low SINR region

· Achievable gain is much larger for relative higher interference scenarios

· SL-IC and R-ML receivers have larger performance gain compared to E-LMMSE-IRC under partial loading, but the difference is much smaller compared to full loading cases. 

	R4-136161
	Discussion
	NAICS phase-II evaluation results
	BlackBerry UK Ltd.


· Further study DMRS coordination mechanisms among desired and interfering cells at the system level, quantifying their gain and determining the overhead and complexity impacts. 

	R4-136204
	Discussion
	Phase 2 NAICS link-level analysis
	Intel Corporation


· The IS/IC receivers provide performance gains over the baseline Rel.11 LMMSE-IRC receivers in all considered scenarios under dynamic interference environment conditions of Phase 2 interference modeling.

· The L-CW-IC and R-ML receiver allow achieving substantial performance gains (up to 15-30%) over the baseline LMMSE-IRC receiver;

· The codeword level IC receivers (L-CW-IC) outperform R-ML receivers in the majority of scenarios and provide the maximum performance improvements. However, the relative performance difference between L-CW-IC and R-ML is relatively small.

· In a number of scenarios E-LMMSE-IRC receivers do not provide performance improvement comparing with the LMMSE-IRC receivers.

· With respect to average performance gains the candidate IS/IC receivers may be sorted in ascending order as follows: LMMSE-IRC ≤ E-LMMSE-IRC ≤ R-ML ≤ L-CW-IC.

· The performance of different IS/IC receivers significantly depends on the considered interference profiles. The larger performance gains are observed for the case of more strong dominant interferers.

· The IS/IC receivers performance gains are less pronounced comparing to the Phase 1 performance analysis, due to more dynamic interference conditions in terms of MCS and MIMO rank selection statistics. The IS/IC gains observed in Phase 1 are averaged over different interference profiles/conditions used in Phase 2 analysis. However, network coordination based on the outcomes of Phase 1 studies may be applied to further improve performance gains of IS/IC receivers. 

· In practical conditions using enhanced IS/IC receivers will results in the spectral efficiency increase which will result in the reduced system loading and interference level reduction. Phase 2 link-level studies do not take this effect into account resulting in performance gains under-estimation. System-level performance analysis may be a more appropriate tool to evaluate performance gains in the dynamic interference environment.
	R4-136353
	Discussion
	Link level performance of Phase II for NAICS receivers
	LG Electronics


In general, ELMMSE-IRC and SLIC receivers improve throughput performance gain in comparison with LMMSE-IRC receiver. In 50%-tile interference profile case, ELMMSE-IRC receiver has 9.7~28.1% throughput gain, and SLIC receiver has 15.6~38% throughput gain for 40 and 60% RU. In 80%-tile interference profile case, ELMMSE-IRC receiver has 34.2~80.3% throughput gain, and SLIC receiver has 53.7~130.5% throughput gain for 40 and 60% RU.
- Observation: ELMMSE-IRC and SLIC receivers have meaningful throughput gain in comparison with LMMSE-IRC receiver.
	R4-136398
	Discussion
	Phase 2 evaluation results and observations
	Samsung


TBA
	R4-136588
	Discussion
	Phase-2 evaluation results for R-ML receivers
	MediaTek Inc.


Observation #1: At RU=40% loading, R-ML receiver gives a reasonable gain over the default LMMSE-IRC (in the average, ~3% in case 0, and ~15% in case 2) in the realistically modeled interference scenario. The gain is expected to be higher in the cell edge or when the loading is higher.
	R4-136853
	Discussion
	NAICS Phase-2 Evaluations for R-ML Receiver
	QUALCOMM Incorporated

	R4-136855
	Discussion
	NAICS Phase-2 Evaluations for SLIC Receiver
	QUALCOMM Incorporated


TBA
Possible Observations:
· Under dynamic interference environment conditions according to the on/off model, E-LMMSE-IRC/SL-IC/R-ML all achieve noticeable performance gain over R.11 LMMSE-IRC receiver, and the gains depend on the different interference profiles:

· Larger gain for low SINR region

· Larger gain for stronger interference 

· R-ML and SLIC have larger performance gain compared to E-LMMSE-IRC under some conditions (e.g., …) while comparable under some other conditions (e.g., …)
· E-LMMSE-IRC does not provide gain over MMSE-IRC in some cases?
Discussion:
· Use a template to capture all results? In terms of percentage throughput gain over MMSE-IRC?
· See a possible template below. 
· What Es/Noc values we should use to measure the percentage gain? 
· A range of Es/Noc corresponds to the range of SINR. 
· At three Es/Noc “reference” points? (e.g., @ SINR_min, SINR_max, and avg(Es/Noc)) – see R4-136101 
· “averaged” Es/Noc over the whole range? See R4-137045  
· OLLA assumptions may still be quite different and the cause of discrepancy. Do we need to capture them? How? 

[image: image5.emf]NAICS_Phase2_Resu lts_template.xlsx


	scenario 1 and 2, 40% loading, throughput percentage gain over MMSE-IRC (for each receiver type)
	
	
	
	
	
	

	SINR(min)
	SINR(max)
	Es/Noc(dB) where the gain is measured
	I1/Noc(dB)
	I2/Noc(dB)
	TM(Serving/I1/I2)
	RU (%)
	Company x
	Company y

	-3.74
	1.14
	5.07
	3.28 (20%tile)
	0.74
	TM4/TM4/TM4
	40
	
	

	-3.74
	1.14
	8.1
	7.77 (50%tile)
	2.29
	TM4/TM4/TM4
	40
	
	

	-3.74
	1.14
	13.15
	13.91 (80%tile)
	3.34
	TM4/TM4/TM4
	40
	
	

	3.89
	8.06
	11.68
	2.26 (20%tile)
	0.15
	TM4/TM4/TM4
	40
	
	

	3.89
	8.06
	14.19
	6.24 (50%tile)
	1.54
	TM4/TM4/TM4
	40
	
	

	3.89
	8.06
	19.58
	12.95 (80%tile)
	3.47
	TM4/TM4/TM4
	40
	
	

	12.01
	19.26
	21.15
	1.42 (20%tile)
	0.69
	TM4/TM4/TM4
	40
	
	

	12.01
	19.26
	25.15
	6.73 (50%tile)
	5.09
	TM4/TM4/TM4
	40
	
	

	12.01
	19.26
	35.58
	17.49 (80%tile)
	16.19
	TM4/TM4/TM4
	40
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	-3.74
	1.14
	5.07
	3.28 (20%tile)
	0.74
	TM9/TM9/TM9
	40
	4.50 
	

	-3.74
	1.14
	8.1
	7.77 (50%tile)
	2.29
	TM9/TM9/TM9
	40
	
	

	-3.74
	1.14
	13.15
	13.91 (80%tile)
	3.34
	TM9/TM9/TM9
	40
	15.20 
	

	3.89
	8.06
	11.68
	2.26 (20%tile)
	0.15
	TM9/TM9/TM9
	40
	
	

	3.89
	8.06
	14.19
	6.24 (50%tile)
	1.54
	TM9/TM9/TM9
	40
	
	

	3.89
	8.06
	19.58
	12.95 (80%tile)
	3.47
	TM9/TM9/TM9
	40
	
	

	12.01
	19.26
	21.15
	1.42 (20%tile)
	0.69
	TM9/TM9/TM9
	40
	
	

	12.01
	19.26
	25.15
	6.73 (50%tile)
	5.09
	TM9/TM9/TM9
	40
	
	

	12.01
	19.26
	35.58
	17.49 (80%tile)
	16.19
	TM9/TM9/TM9
	40
	
	

	
	
	
	
	
	
	
	
	


Agreement/action item:
· Only use the “medium” Es/Noc (i.e., average of Es/Noc @ SINR_min and SINR_max) as the reference point for which the throughput gain will be collected from companies
· Make some quantitative observations based on the final table

· Make a note that the results are based on same TM between serving and interference cell
6 SU-MIMO
	R4-136098
	Discussion
	Discussion and evaluation of advanced receiver for single cell SU-MIMO
	Huawei, HiSilicon


· With baseline test setup, about 2~4 dB performance gains could be achieved with R-ML/L-CWIC receivers over MMSE receiver.

· The performance differences between R-ML and L-CWIC highly depend on test setup

	R4-136648
	Discussion
	Simulation results for intra-cell interference IC under SU-MIMO interference
	Ericsson


We conclude that further advanced receiver based on IC (without the need for network assistance) can provide 2-5dB 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 [2] provides a TP. 
	R4-136651
	Approval
	TP for TR 36.866 v 0.1.0 [TP to capture conclusions on SU-MIMO]
	Ericsson


-----------------    Text Proposal   ----------------------------------
6.3
Intra-cell Interference and Considered Transmission Schemes

[Editor's note: This section will describe the additional intra-cell interference condition as a result of SU/MU-MIMO transmission (i.e., between transmission layers and/or between users). The considered SU/MU-MIMO transmission schemes are described here for the purpose of modelling the residual interference (refer to Annex A of evaluation assumptions).]

6.3.1 SU-MIMO
Under SU-MIMO scenario the UE experiences inter-stream interference between transmission layers within one single cell. When the UE is scheduled with TM3, TM4, TM8, TM9 and TM10 several layers can be multiplexed for transmission to the same UE. Advanced receivers based for example on interference cancellation or maximum likelihood can be efficiently used to cancel the inter-stream interference created by the non orthogonality of the multiplexed layers.

In order to evaluate potential gains with respect to legacy receiver structure in the context of the study item, simulation set up for SU-MIMO tests listed in Chapter 8,2,1 have been considered although that does not preclude the need for additional performance requirements during the work item phase.
Some companies have provided analysis and results [6-13] and it is concluded that the advanced receivers considered in this study item can provide considerable gain, (e.g. up to 4dB gain depending on the receiver structure and the test case [6-13]) compared to legacy baseline receivers such as MMSE-IRC and MMSE and can be efficiently used to cancel the inter stream interference.
-----------------    Text Proposal   ends----------------------------------
	R4-136842
	Approval
	TR 36.866: TP on link level simulation results for SU-MIMO
	Huawei, HiSilicon


-----------------    Text Proposal   starts----------------------------------
6.1.1
Intra-cell interference 

6.1.1.1
SU-MIMO

Coordination and management of inter-cell interference can be effective at cell edge. For UEs close to cell centre with relatively high SINR, other techniques may be used to improve spectrum efficiency, e.g. SU-MIMO techniques. In LTE, TM3/4/8/9/10 have been standardized to support various MIMO transmissions. In particular, multiple streams can be transmitted over the same time/frequency resources to improve spectrum efficiency. However, due to imperfect feedback and limited codebook size, inter-stream interference can occur and requires UE receiver to perform interference cancellation/suppression.

-----------------    Text Proposal   ends----------------------------------
	R4-136653
	LS out
	Draft LS on conclusions on expected gains of further advanced receivers applied to intra-cell interference in SU-MIMO scenarios
	Ericsson


Discussion:
· What is the key difference between Huawei and Ericsson TPs? 

· Can it be merged and agreed in this meeting?

· What is the purpose to send the LS to RAN1?

Agreement:
· No need to send LS to RAN1
· Any TP, if agreeable to all companies, will be incorporated in TR36.866
1/15
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CommonAssumptions





		COMMON PARAMETER ASSUMPTIONS:





		Parameter				Unit		Serving				         I1		I2

		Downlink power allocation				dB		-3				-3		-3

						dB		-3 (Note 1)				-3		-3

		Noc at antenna port				dBm/15kHz		[-98]				N/A		N/A

		E/Noc				dB		Sweep E/Noc to cover SINR range				20% I1/Noc		Conditional median I2/Noc

												50% I1/Noc		Conditional median I2/Noc

												80% I1/Noc		Conditional median I2/Noc

		BWChannel				MHz		10				10		10

		Cell Id						0				6		1

												(Colliding)		(Non-Colliding)

		Number of control OFDM symbols						2				2		2

		Note 1:      P_B = 1

		Note 2:      OLLA is used in the serving cell

		Note 3:      Fixed wideband PMI for serving cell. 

		Note 4:      Varies randomly from subframe to subframe for interfering cells



		Baseline Receiver:   Rel-11 MMSE-IRC receiver

		Metric for Phase-2: SNR gain at the average Es/Noc corresponding to the considered interference profile



























































scenario1_40%RU

		scenario 1, 40% loading

		SINR(min)		SINR(max)		Es/Noc(dB) where the gain is measured		I1/Noc(dB)		I2/Noc(dB)		TM(Serving/I1/I2)		RU (%)		MediaTek		Company X		CompanyZ												mean		std

		-3.74		1.14		5.07		3.28 (20%tile)		0.74		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		-3.74		1.14		8.1		7.77 (50%tile)		2.29		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		-3.74		1.14		13.15		13.91 (80%tile)		3.34		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		3.89		8.06		11.68		2.26 (20%tile)		0.15		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		3.89		8.06		14.19		6.24 (50%tile)		1.54		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		3.89		8.06		19.58		12.95 (80%tile)		3.47		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		12.01		19.26		21.15		1.42 (20%tile)		0.69		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		12.01		19.26		25.15		6.73 (50%tile)		5.09		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		12.01		19.26		35.58		17.49 (80%tile)		16.19		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!







		-3.74		1.14		5.07		3.28 (20%tile)		0.74		TM9/TM9/TM9		40		4.50																4.50		ERROR:#DIV/0!

		-3.74		1.14		8.1		7.77 (50%tile)		2.29		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		-3.74		1.14		13.15		13.91 (80%tile)		3.34		TM9/TM9/TM9		40		15.20																15.20		ERROR:#DIV/0!

		3.89		8.06		11.68		2.26 (20%tile)		0.15		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		3.89		8.06		14.19		6.24 (50%tile)		1.54		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		3.89		8.06		19.58		12.95 (80%tile)		3.47		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		12.01		19.26		21.15		1.42 (20%tile)		0.69		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		12.01		19.26		25.15		6.73 (50%tile)		5.09		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		12.01		19.26		35.58		17.49 (80%tile)		16.19		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!





scenario2_40%RU

		scenario 2, 40% loading

		SINR(min)		SINR(max)		Es/Noc(dB) where the gain is measured		I1/Noc(dB)		I2/Noc(dB)		TM(Serving/I1/I2)		RU (%)		Company X		Company X		CompanyZ												mean		std

		-3.28		1.63		7.22		5.41 (20%tile)		2.79		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		-3.28		1.63		11.79		11.39 (50%tile)		5.45		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		-3.28		1.63		18		18.46 (80%tile)		7.09		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		4.48		8.75		15.1		6.01 (20%tile)		3.15		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		4.48		8.75		19.06		11.31 (50%tile)		4.83		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		4.48		8.75		24.34		17.34 (80%tile)		6.06		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		13		23.1		25.57		4.63 (20%tile)		2.42		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		13		23.1		28.55		8.89 (50%tile)		3.92		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		13		23.1		32.95		14.21 (80%tile)		5.49		TM4/TM4/TM4		40																		ERROR:#DIV/0!		ERROR:#DIV/0!







		-3.28		1.63		7.22		5.41 (20%tile)		2.79		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		-3.28		1.63		11.79		11.39 (50%tile)		5.45		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		-3.28		1.63		18		18.46 (80%tile)		7.09		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		4.48		8.75		15.1		6.01 (20%tile)		3.15		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		4.48		8.75		19.06		11.31 (50%tile)		4.83		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		4.48		8.75		24.34		17.34 (80%tile)		6.06		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		13		23.1		25.57		4.63 (20%tile)		2.42		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		13		23.1		28.55		8.89 (50%tile)		3.92		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!

		13		23.1		32.95		14.21 (80%tile)		5.49		TM9/TM9/TM9		40																		ERROR:#DIV/0!		ERROR:#DIV/0!





image1.wmf

A


r




image2.wmf

B


r





_1445770328.xls
CommonAssumptions

		

		COMMON PARAMETER ASSUMPTIONS:

		Parameter				Unit		Serving				I1		I2

		Downlink power allocation				dB		-3				-3		-3

						dB		-3 (Note 1)				-3		-3

		Noc at antenna port				dBm/15kHz		[-98]				N/A		N/A

		E/Noc				dB		Sweep E/Noc to cover SINR range				20% I1/Noc		Conditional median I2/Noc

												50% I1/Noc		Conditional median I2/Noc

												80% I1/Noc		Conditional median I2/Noc

		BWChannel				MHz		10				10		10

		Cell Id						0				6		1

												(Colliding)		(Non-Colliding)

		Number of control OFDM symbols						2				2		2

		Note 1:      P_B = 1

		Note 2:      Both layers of rank2 transmissions use the same MCS

		Note 3:      Fixed wideband PMI for serving cell.

		Note 4:      Varies randomly from subframe to subframe for interfering cells

		Baseline Receiver:   Rel-11 MMSE-IRC receiver

		Metric for Phase-1: SNR gain at 70% of maximum throughput





Qualcomm

		

		Company: Qualcomm Inc.

		Table 1:

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						Blind SLIC		Blind R-ML		Genie R-ML

		Scenario 1, 40% RU				80% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		4.35		6.87		7.37

		5-25% SINR (-3.74 dB to 1.08 dB)		EVA70		I1/Noc = 13.83 dB												{14}		1.86		6.55		7.38

						I2/Noc = 3.31 dB						{1},{1}		{25},{25}		1		{5}		2.35		4.3		4.65

																		{14}		0.21		3.69		4.54

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		6.96		9.19		9.49

																		{14}		3.01		10.14		10.51

												{1},{NA}		{25},{NA}		1		{5}		4.25		6.92		7.18

																		{14}		1.04		6.93		7.47

		Assumptions/Notes:

		1.    Number of processed interference cells: 1

		Table 2:

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						Blind SLIC		Blind R-ML		Genie R-ML

		Scenario 1, 40% RU				50% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		0.68		2.87		3.45

		5-25% SINR (-3.74 dB to 1.08 dB)		EVA70		I1/Noc = 7.68 dB												{14}		-0.36		2.02		2.73

						I2/Noc = 2.16 dB						{1},{1}		{25},{25}		1		{5}		-0.08		1.47		1.94

																		{14}		-0.98		1		1.67

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		2.34		5.04		5.36

																		{14}		0.55		4.48		5.14

												{1},{NA}		{25},{NA}		1		{5}		0.51		3.08		3.47

																		{14}		0.33		2.68		3.28

		Assumptions:

		1.     Number of processed interference cells: 1

		2.     Above are 'raw' results without selective enabling/disabling of blind detection.

		A fallback to the baseline receiver can be used under conditions where blind detection is not reliable, minimizing / eliminating any loss compared to the baseline

		Table 3:

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						Blind R-ML		Genie R-ML

		Scenario 1, 40% RU				80% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		6.97		7.13

		5-25% SINR (-3.74 dB to 1.08 dB)		EPA5		I1/Noc = 13.83 dB												{14}		6.57		7.04

						I2/Noc = 3.31 dB						{1},{1}		{25},{25}		1		{5}		3.94		4.03

																		{14}		3.33		3.93

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		8.92		9.02

																		{14}		9.27		9.43

												{1},{NA}		{25},{NA}		1		{5}		6.26		6.39

																		{14}		6.15		5.91

		Assumptions:

		1.        Number of processed interference cells: 1

		Table 4:

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						Blind R-ML		Genie R-ML

		Scenario 1, 40% RU				50% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		2.98		3.32

		5-25% SINR (-3.74 dB to 1.08 dB)		EPA5		I1/Noc = 7.68 dB												{14}		2.18		2.72

						I2/Noc = 2.16 dB						{1},{1}		{25},{25}		1		{5}		1.19		1.55

																		{14}		1.03		1.46

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		4.92		5.01

																		{14}		4.31		4.61

												{1},{NA}		{25},{NA}		1		{5}		2.61		2.82

																		{14}		2.27		2.68

		Assumptions:

		1.        Number of processed interference cells: 1

		Table 5:

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						Blind SLIC		Genie SLIC		Blind R-ML		Genie R-ML

		Scenario 1, 40% RU				80% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5},{5}		1		{5}		1.74		2.32		1.71		2.39

		5-25% SINR (-3.74 dB to 1.08 dB)		EVA70		I1/Noc = 13.83 dB												{14}		-2.66		-0.97		0.02		1.75

						I2/Noc = 3.31 dB						{2},{1}		{25},{25}		1		{5}		1.25		0.41		-0.32		1.08

																		{14}		x		x		-0.57		1.16

								ON/OFF pattern		TM2/TM3/NA		{2},{NA}		{5},{NA}		1		{5}		x		x		3.55		4.44

																		{14}		-1.67		-1.03		0.56		3.15

												{2},{NA}		{25},{NA}		1		{5}		0.43		1.22		1.01		2.15

																		{14}		x		x		-0.63		1.73

		Assumptions:

		1.        Number of processed interference cells: 1

		2.     Above are 'raw' results without selective enabling/disabling of blind detection.

		A fallback to the baseline receiver can be used under conditions where blind detection is not reliable, minimizing / eliminating any loss compared to the baseline

		Table 6:

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						Blind R-ML		Genie R-ML

		Scenario 1, 40% RU				50% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5},{5}		1		{5}		0.12		0.86

		5-25% SINR (-3.74 dB to 1.08 dB)		EVA70		I1/Noc = 7.68 dB												{14}		-0.28		0.53

						I2/Noc = 2.16 dB						{2},{1}		{25},{25}		1		{5}		-0.16		0.52

																		{14}		-0.4		0.39

								ON/OFF pattern		TM2/TM3/NA		{2},{NA}		{5},{NA}		1		{5}		0.97		1.82

																		{14}		-0.08		1.23

												{2},{NA}		{25},{NA}		1		{5}		0.22		1.08

																		{14}		-0.48		0.8

		Assumptions:

		1.        Number of processed interference cells: 1

		2.     Above are 'raw' results without selective enabling/disabling of blind detection.

		A fallback to the baseline receiver can be used under conditions where blind detection is not reliable, minimizing / eliminating any loss compared to the baseline

		Table 7:

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						Blind R-ML		Genie R-ML

		Scenario 1, 40% RU				80% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5},{5}		1		{5}		1.28		1.77

		5-25% SINR (-3.74 dB to 1.08 dB)		EPA5		I1/Noc = 13.83 dB												{14}		-0.88		0.83

						I2/Noc = 3.31 dB						{2},{1}		{25},{25}		1		{5}		-0.4		0.32

																		{14}		-1.63		0.22

								ON/OFF pattern		TM2/TM3/NA		{2},{NA}		{5},{NA}		1		{5}		3.02		3.53

																		{14}		-1.08		1.84

												{2},{NA}		{25},{NA}		1		{5}		-0.25		0.71

																		{14}		-2.29		0.41

		Assumptions:

		1.        Number of processed interference cells: 1

		2.     Above are 'raw' results without selective enabling/disabling of blind detection.

		A fallback to the baseline receiver can be used under conditions where blind detection is not reliable, minimizing / eliminating any loss compared to the baseline

		Table 8:

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						Blind R-ML		Genie R-ML

		Scenario 1, 40% RU				50% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5},{5}		1		{5}		0.08		0.45

		5-25% SINR (-3.74 dB to 1.08 dB)		EPA5		I1/Noc = 7.68 dB												{14}		-0.65		0.42

						I2/Noc = 2.16 dB						{2},{1}		{25},{25}		1		{5}		-0.39		0.15

																		{14}		-0.73		0.09

								ON/OFF pattern		TM2/TM3/NA		{2},{NA}		{5},{NA}		1		{5}		0.88		1.26

																		{14}		-0.53		0.7

												{2},{NA}		{25},{NA}		1		{5}		-0.21		0.44

																		{14}		-1.03		0.32

		Assumptions:

		1.        Number of processed interference cells: 1

		2.     Above are 'raw' results without selective enabling/disabling of blind detection.

		A fallback to the baseline receiver can be used under conditions where blind detection is not reliable, minimizing / eliminating any loss compared to the baseline
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		Scenario 1

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, [40]% RU				[50]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		1.796		3.452		5.342

																		{14}		1.505		1.603		3.409

				EPA5		I1/Noc = 7.68 dB						{1},{1}		{14},{14}		1		{5}		1.633		1.570		2.017

		5-25% SINR (-3.74 dB to 1.08 dB)																{14}		1.530		1.249		1.635

						I2/Noc = 2.16 dB						{1},{1}		{25},{25}		1		{5}		1.633		1.262		1.601

																		{14}		1.511		1.128		1.446

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		3.208		5.306		5.733

																		{14}		2.769		3.856		4.802

												{1},{NA}		{14},{NA}		1		{5}		2.988		3.367		3.756

																		{14}		2.810		2.910		3.315

												{1},{NA}		{25},{NA}		1		{5}		3.038		3.063		3.409

																		{14}		2.772		2.736		3.074

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, [40]% RU				[80]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		3.988		7.442		8.783

																		{14}		3.363		4.336		7.012

				EPA5		I1/Noc = 13.91 dB						{1},{1}		{14},{14}		1		{5}		3.764		4.153		5.249

																		{14}		3.352		2.782		3.877

		5-25% SINR (-3.74 dB to 1.08 dB)				I2/Noc = 3.34 dB						{1},{1}		{25},{25}		1		{5}		3.736		2.796		3.118

																		{14}		3.343		2.439		3.097

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		6.385		9.753		9.846

																		{14}		5.293		8.322		8.970

												{1},{NA}		{14},{NA}		1		{5}		5.779		8.023		8.231

																		{14}		5.273		6.525		7.669

												{1},{NA}		{25},{NA}		1		{5}		5.770		5.783		6.506

																		{14}		5.269		5.976		5.877

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, [60]% RU				[50]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		1.500		2.797		4.254

																		{14}		1.475		1.527		2.573

				EPA5		I1/Noc = 6.33 dB						{1},{1}		{14},{14}		1		{5}		1.285		1.232		1.590

																		{14}		1.481		1.174		1.555

						I2/Noc = 0.76 dB						{1},{1}		{25},{25}		1		{5}		1.309		1.087		1.346

		5-25% SINR (-3.74 dB to 1.08 dB)																{14}		1.490		1.034		1.439

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		3.343		4.202		4.904

																		{14}		2.595		3.509		4.017

												{1},{NA}		{14},{NA}		1		{5}		2.328		2.665		3.025

																		{14}		2.037		2.101		2.041

												{1},{NA}		{25},{NA}		1		{5}		3.176		2.421		3.418

																		{14}		2.604		2.182		2.837

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, [60]% RU				[80]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		3.491		6.771		7.663

																		{14}		3.127		3.765		6.241

				EPA5		I1/Noc = 12.33dB						{1},{1}		{14},{14}		1		{5}		3.325		3.373		4.366

																		{14}		3.137		2.583		3.532

		5-25% SINR (-3.74 dB to 1.08 dB)				I2/Noc = 1.67 dB						{1},{1}		{25},{25}		1		{5}		3.335		2.615		2.948

																		{14}		3.117		2.207		2.942

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		5.026		9.170		9.689

																		{14}		3.583		5.540		6.711

												{1},{NA}		{14},{NA}		1		{5}		5.440		4.977		7.039

																		{14}		3.600		4.399		5.805

												{1},{NA}		{25},{NA}		1		{5}		5.169		4.090		5.284

																		{14}		3.888		3.752		5.290

		Scenario 2

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 2, [40]% RU				[50]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		2.380		3.521		8.327

																		{14}		2.249		1.577		6.064

				EPA5		I1/Noc = 11.39dB						{1},{1}		{14},{14}		1		{5}		2.330		2.205		3.758

		5-25% SINR (-3.74 dB to 1.08 dB)																{14}		2.211		1.529		2.809

						I2/Noc = 5.45 dB						{1},{1}		{25},{25}		1		{5}		2.327		2.228		2.187

																		{14}		2.235		1.694		2.023

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		5.003		7.545		8.267

																		{14}		4.741		5.783		7.775

												{1},{NA}		{14},{NA}		1		{5}		4.790		5.570		6.624

																		{14}		4.763		4.882		5.766

												{1},{NA}		{25},{NA}		1		{5}		4.799		5.069		5.413

																		{14}		4.763		4.741		5.032

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 2, [40]% RU				[80]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		4.916		8.663		11.691

																		{14}		4.612		3.540		10.299

				EPA5		I1/Noc =18.46 dB						{1},{1}		{14},{14}		1		{5}		4.758		5.006		8.497

		5-25% SINR (-3.74 dB to 1.08 dB)																{14}		4.562		3.289		6.307

						I2/Noc = 7.09 dB						{1},{1}		{25},{25}		1		{5}		4.752		4.486		4.181

																		{14}		4.542		3.520		3.871

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		9.455		12.980		13.143

																		{14}		9.993		13.105		13.926

												{1},{NA}		{14},{NA}		1		{5}		8.796		11.755		12.143

																		{14}		10.125		11.579		13.446

												{1},{NA}		{25},{NA}		1		{5}		8.791		9.124		9.994

																		{14}		10.148		10.884		10.612

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 2, [60]% RU				[50]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		2.122		2.448		6.851

																		{14}		1.814		1.280		4.647

				EPA5		I1/Noc = 9.67 dB						{1},{1}		{14},{14}		1		{5}		2.043		1.902		2.789

		5-25% SINR (-3.74 dB to 1.08 dB)																{14}		1.808		1.289		2.157

						I2/Noc = 3.71 dB						{1},{1}		{25},{25}		1		{5}		2.055		1.958		1.961

																		{14}		1.795		1.402		1.724

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		4.065		6.778		7.464

																		{14}		4.010		4.508		7.151

												{1},{NA}		{14},{NA}		1		{5}		3.853		4.290		5.501

																		{14}		4.041		3.833		4.736

												{1},{NA}		{25},{NA}		1		{5}		4.910		4.451		5.376

																		{14}		4.021		4.708		4.484

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 2, [60]% RU				[80]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		4.789		7.474		10.973

																		{14}		4.321		3.446		9.218

				EPA5		I1/Noc = 16.71 dB						{1},{1}		{14},{14}		1		{5}		4.589		4.552		7.376

		5-25% SINR (-3.74 dB to 1.08 dB)																{14}		4.284		3.235		5.896

						I2/Noc = 5.34 dB						{1},{1}		{25},{25}		1		{5}		4.609		4.276		3.875

																		{14}		4.236		3.451		3.810

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		7.181		11.314		12.015

																		{14}		7.967		8.613		11.293

												{1},{NA}		{14},{NA}		1		{5}		6.916		9.771		10.356

																		{14}		6.745		7.066		9.793

												{1},{NA}		{25},{NA}		1		{5}		6.909		8.537		9.224

																		{14}		6.726		6.684		7.356

		Assumptions:

		1. CellID [serving Interfering1 Interfering2 : 0 6 1]

		2. Interference parameters knowledge: genie knowledge of interference parameters

		3. Number of processed interference cells: up to 2 cell IS/IC





Nokia&NSN

		Assumptions:

		Interference parameters knowledge: ideal

		L-CWIC-id: this receiver assumes ideal feedback at the cancellation stage, that is perfect knowledge of the streams to cancel, sets the upper bound showing good IC potential

		Number of processed interference cells: 2 cells IS/IC

		Maximum TP = 4.4 Mbps for MCS#5, and 12.96 Mbps for MCS#14

		The following CSI delays were used in the simulations: TM4: 8 ms; TM9: 8 ms

		The following CSI periodicities were used in the simulations: TM4: 5 ms; TM9: 5 ms

		Nokia&NSN

		Table 1: Cell ID 0,6,1, 5-25% Geometries

		Scenario 1, 40% RU				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]								Maximum Throughput, [Mbps]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		L-CWIC		L-CWIC-id				figure in R4-136905

		SINR (5-25% geometries)		EPA5
(for calibration purposes)		20%-tile I1/Noc 
 I1/Noc = 3.28 dB
 I2/Noc = 0.74 dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		0.3		0.6		1.3		2.1		4.392		fig2a

																		{14}		0.6		0.7		1		2		12.96		fig4a

												{1},{1}		{25},{25}		1		{5}		0.4		0.4		0.3		2.2		4.392		fig3a

																		{14}		0.6		0.6		0.6		2		12.96		fig5a

								ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		0.6		0.9						4.392		fig8a

																		{14}		0.9		0.9						12.96		fig10a

												{1},{1}		{25},{25}		1		{5}		0.6		0.6						4.392		fig9a

																		{14}		0.8		0.8						12.96		fig11a

						50%-tile I1/Noc 
 I1/Noc = 7.77 dB
 I2/Noc = 2.29 dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		1.4		1.5		3.3		4.1		4.392		fig2b

																		{14}		1.3		1.2		2.9		3.7		12.96		fig4b

												{1},{1}		{25},{25}		1		{5}		1.4		1.2		1.4		4		4.392		fig3b

																		{14}		1.3		1.2		1.3		3.8		12.96		fig5b

								ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		1.1		1.4						4.392		fig8b

																		{14}		0.9		1						12.96		fig10b

												{1},{1}		{25},{25}		1		{5}		0.9		0.5						4.392		fig9b

																		{14}		0.8		0.8						12.96		fig11b

						80%-tile I1/Noc 
 I1/Noc = 13.91 dB
 I2/Noc = 3.34 dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		3.6		3.8		6.7		7		4.392		fig2c

																		{14}		3.4		3.8		7		7.2		12.96		fig4c

												{1},{1}		{25},{25}		1		{5}		3.6		3.2		3.2		7.2		4.392		fig3c

																		{14}		3.3		3.3		3.6		7.1		12.96		fig5c

								ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		1.4		1.4						4.392		fig8c

																		{14}		1.5		1.5						12.96		fig10c

												{1},{1}		{25},{25}		1		{5}		1.1		1						4.392		fig9c

																		{14}		1.5		1.4						12.96		fig11c

		Table 2: Cell ID 0,6,1; 75-95% Geometries

		Scenario 1, 40% RU				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]								Maximum Throughput [Mbps]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		L-CWIC		L-CWIC-id

		SINR (75-95% geometries)		EPA5
(for calibration purposes)		20%-tile I1/Noc 
 I1/Noc = 1.42 dB
 I2/Noc = 0.69 dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		0.3		0.6		0.7				4.392		fig12a

																		{14}		0.2		0.3		0.5		1.5		12.96		fig14a

												{1},{1}		{25},{25}		1		{5}		0.2		0.5		0.2		1.7		4.392		fig13a

																		{14}		0.4		0.4		0.4		1.6		12.96		fig15a

								ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		0.4		0.7						4.392		fig16a

																		{14}		0.7		0.7						12.96		fig18a

												{1},{1}		{25},{25}		1		{5}		0.6		0.6						4.392		fig17a

																		{14}		0.6		0.7						12.96		fig19a

						50%-tile I1/Noc 
 I1/Noc = 6.73 dB
 I2/Noc = 5.09dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		0.9		1.5		2.6				4.392		fig12b

																		{14}		0.6		0.8		1.5		2.7		12.96		fig14b

												{1},{1}		{25},{25}		1		{5}		0.8		0.8		0.7		3		4.392		fig13b

																		{14}		0.5		0.4		0.6		2.4		12.96		fig15b

								ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		1.1		1.5						4.392		fig16b

																		{14}		0.8		0.8						12.96		fig18b

												{1},{1}		{25},{25}		1		{5}		1.3		1						4.392		fig17b

																		{14}		0.7		0.7						12.96		fig19b

						80%-tile I1/Noc 
 I1/Noc = 17.49 dB
 I2/Noc = 16.19 dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		1.2		2.6		4.5				4.392		fig12c

																		{14}		0.4		0.1		2.4				12.96		fig14c

												{1},{1}		{25},{25}		1		{5}		1.1		0.8		0.8				4.392		fig13c

																		{14}		-0.5		-0.5		0.3				12.96		fig15c

								ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		1.5		2.6						4.392		fig16c

																		{14}		0.5		0						12.96		fig18c

												{1},{1}		{25},{25}		1		{5}		1.3		0.6						4.392		fig17c

																		{14}		0.5		0						12.96		fig19c

		Table 3: Cell ID 0,2,1, 5-25% Geometries

		Scenario 1, 40% RU				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]								Maximum Throughput, [Mbps]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		L-CWIC		L-CWIC-id

		SINR (5-25% geometries)		EPA5
(for calibration purposes)		20%-tile I1/Noc 
 I1/Noc = 3.28 dB
 I2/Noc = 0.74 dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		-0.15		0.1						4.392		fig6a

												{1},{1}		{25},{25}		1		{5}										4.392		fig7a

						50%-tile I1/Noc 
 I1/Noc = 7.77 dB
 I2/Noc = 2.29 dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		-0.1		0.1						4.392		fig6b

												{1},{1}		{25},{25}		1		{5}										4.392		fig7b

						80%-tile I1/Noc 
 I1/Noc = 13.91 dB
 I2/Noc = 3.34 dB		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		0.15		0.15						4.392		fig6c

												{1},{1}		{25},{25}		1		{5}		0		0.2						4.392		fig7c

		Figure 1a: 5-25% geometries, 50 PRB allocation, CIDs 0,6,1.

		Figure 1b: 75-95% geometries, 50 PRB allocation, CIDs 0,6,1.
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		TM9 results

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 40% RU				[20]% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		0.23		0.64				2.62

																		{14}		0.08		0.13				0.25

		SINR (5-25%)		EPA		I1/Noc = 3.28 dB						{1},{1}		{14},{14}		1		{5}

																		{14}

						I2/Noc = 0.74 dB						{1},{1}		{25},{25}		1		{5}		0.19		0.19				0.21

																		{14}

								ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		0.05		0.50				1.68

																		{14}		0.00		0.00				0.04

												{1},{NA}		{14},{NA}		1		{5}

																		{14}

												{1},{NA}		{25},{NA}		1		{5}		0.05		0.05				0.05

																		{14}

												{2},{NA}		{5,5},{NA}		1		{5}		0.12		0.13				0.18

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}		0.08		0.08				0.10

																		{14}		0.05		0.05				0.10

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 40% RU				[50]% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		0.35		1.94				4.11

																		{14}		0.07		0.30				0.53

		SINR (5-25%)		EPA		I1/Noc = 3.28 dB						{1},{1}		{14},{14}		1		{5}

																		{14}

						I2/Noc = 0.74 dB						{1},{1}		{25},{25}		1		{5}		0.36		0.38				0.34

																		{14}

								ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		0.04		1.60				2.43

																		{14}		0.00		0.13				0.21

												{1},{NA}		{14},{NA}		1		{5}

																		{14}

												{1},{NA}		{25},{NA}		1		{5}		0.07		0.11				0.08

																		{14}

												{2},{NA}		{5,5},{NA}		1		{5}		0.31		0.33				0.30

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}		0.28		0.28				0.29

																		{14}		0.10		0.10				0.15

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 40% RU				[80]% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		0.38		3.10				4.21

																		{14}		0.09		0.93				2.85

		SINR (5-25%)		EPA		I1/Noc = 3.28 dB						{1},{1}		{14},{14}		1		{5}

																		{14}

						I2/Noc = 0.74 dB						{1},{1}		{25},{25}		1		{5}		0.42		0.46				0.50

																		{14}

								ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		0.18		2.21				2.37

																		{14}		0.00		1.82				2.40

												{1},{NA}		{14},{NA}		1		{5}

																		{14}

												{1},{NA}		{25},{NA}		1		{5}		0.18		0.23				0.23

																		{14}

												{2},{NA}		{5,5},{NA}		1		{5}		0.48		0.48				0.52

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}		0.48		0.48				0.48

																		{14}		0.09		0.09				0.08

		TM4 results

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		E-LMMSE-IRC non colliding		SL-IC		SL-IC non colliding		L-CW-IC		L-CW-IC non colliding

		Scenario 1, 40% RU				[20]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		0.85		0.07		1.42		0.64		3.67		2.89

																		{14}		0.90		0.1		1.15		0.34		2.94		2.13

		SINR (5-25%)		EPA		I1/Noc = 3.28 dB						{1},{1}		{14},{14}		1		{5}

																		{14}

						I2/Noc = 0.74 dB						{1},{1}		{25},{25}		1		{5}		0.89		0.09		0.89		0.09		0.90		0.1

																		{14}

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		1.12		0.54		1.82		1.25		2.97		2.4

																		{14}		1.32		0.31		1.61		0.6		3.05		2.04

												{1},{NA}		{14},{NA}		1		{5}

																		{14}

												{1},{NA}		{25},{NA}		1		{5}		1.13		0.56		1.13		0.57		1.13		0.57

																		{14}

												{2},{NA}		{5,5},{NA}		1		{5}		0.49		-0.04		0.66		0.14		1.74		1.22

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}		0.49		-0.01		0.54		0.03		0.50		-0.01

																		{14}		0.53				0.52				0.57

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		E-LMMSE-IRC non colliding		SL-IC		SL-IC non colliding		L-CW-IC		L-CW-IC non colliding

		Scenario 1, 40% RU				[50]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		1.31		-0.13		2.97		1.52		4.91		3.47

																		{14}		1.97		0.33		2.69		1.05		6.31		4.68

		SINR (5-25%)		EPA		I1/Noc = 3.28 dB						{1},{1}		{14},{14}		1		{5}

																		{14}

						I2/Noc = 0.74 dB						{1},{1}		{25},{25}		1		{5}		1.34		-0.09		1.38		-0.05		1.40		-0.04

																		{14}

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		2.21		1.3		3.59		2.68		4.22		3.31

																		{14}		2.91		0.63		4.09		1.8		5.54		3.26

												{1},{NA}		{14},{NA}		1		{5}

																		{14}

												{1},{NA}		{25},{NA}		1		{5}		2.19		1.26		2.23		1.3		2.22		1.29

																		{14}

												{2},{NA}		{5,5},{NA}		1		{5}		0.70		-0.12		1.64		0.82		3.61		2.79

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}		0.72		-0.15		0.83		-0.05		0.81		-0.06

																		{14}		0.42				0.45				0.55

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		E-LMMSE-IRC non colliding		SL-IC		SL-IC non colliding		L-CW-IC		L-CW-IC non colliding

		Scenario 1, 40% RU				[80]% I1/Noc		ON/ON pattern		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		2.34		-0.6		5.25		2.31		6.61		3.67

																		{14}		3.58		0.67		6.17		3.26		8.09		5.17

		SINR (5-25%)		EPA		I1/Noc = 3.28 dB						{1},{1}		{14},{14}		1		{5}

																		{14}

						I2/Noc = 0.74 dB						{1},{1}		{25},{25}		1		{5}		2.49		-0.42		2.53		-0.39		2.56		-0.36

																		{14}

								ON/OFF pattern		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		3.64		2.52		6.19		5.06		6.16		5.04

																		{14}		4.92		1.16		6.56		2.8		7.02		3.26

												{1},{NA}		{14},{NA}		1		{5}

																		{14}

												{1},{NA}		{25},{NA}		1		{5}		3.85		2.76		4.06		2.97		3.98		2.89

																		{14}

												{2},{NA}		{5,5},{NA}		1		{5}		0.47		-0.56		3.64		2.61		5.89		4.86

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}		0.46		-0.53		0.77		-0.22		2.50		1.52

																		{14}		0.36				0.47				1.27

		Assumptions:

		1.         Interference parameters knowledge: genie knowledge of interference parameters

		2.         Number of processed interference cells: up to 2 cell IS/IC

		3.        Non colliding CRS are also simulated.
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		MediaTek

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 40% RU				20% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}						1.7

																		{14}						0.35

		TBD SINR (-3.7 ~ 1.14%)		EPA5		I1/Noc = 3.28 dB						{1},{1}		{14},{14}		1		{5}						1.3

																		{14}						0.35

						I2/Noc = 0.74 dB						{1},{1}		{25},{25}		1		{5}						1.4

																		{14}						0.35

								ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}						2.6

																		{14}						0.81

												{1},{NA}		{14},{NA}		1		{5}						2.07

																		{14}						0.765

												{1},{NA}		{25},{NA}		1		{5}						1.97

																		{14}						0.83

												{2},{NA}		{5,5},{NA}		1		{5}

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}

																		{14}

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 40% RU				50% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}						3.7

																		{14}						1

		TBD SINR (-3.7 ~ 1.14%)		EPA5		I1/Noc = 7.77 dB						{1},{1}		{14},{14}		1		{5}						2.85

																		{14}						0.85

						I2/Noc = 2.29 dB						{1},{1}		{25},{25}		1		{5}						2.85

																		{14}						0.89

								ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}						5.91

																		{14}						2.13

												{1},{NA}		{14},{NA}		1		{5}						4.6

																		{14}						1.85

												{1},{NA}		{25},{NA}		1		{5}						4.46

																		{14}						1.86

												{2},{NA}		{5,5},{NA}		1		{5}

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}

																		{14}

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 40% RU				80% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}						7.89

																		{14}						2.75

		TBD SINR (-3.7 ~ 1.14%)		EPA5		I1/Noc = 13.91 dB						{1},{1}		{14},{14}		1		{5}						6.3

																		{14}						2.24

						I2/Noc = 3.34 dB						{1},{1}		{25},{25}		1		{5}						6

																		{14}						2.3

								ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}						11.12

																		{14}						7.81

												{1},{NA}		{14},{NA}		1		{5}						9.95

																		{14}						4.95

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

																		{14}						4.72

												{2},{NA}		{5,5},{NA}		1		{5}

																		{14}

												{2},{NA}		{14,14},{NA}		1		{5}

																		{14}

		Assumptions:

		1.         Interference parameters knowledge: [genie knowledge of interference parameters]

		2.         Number of processed interference cells: [up to 2 cell IS/IC]

		Other Assumptions





Huawei

		

		Huawei:

		Scenarios		Channel		Interference profile		Interference pattern		TM serving		Interference cell RI		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gain over LMMSE-IRC (dB)

				Mode																E-MMSE-IRC		SLIC		R-ML

		Scenarios 1		ETU5		50% I1/Noc		ON/ON pattern		TM9/ TM9/ TM9		{1},{1}		{5},{5}		1		8		1.7		2.4		1.9

		40% RU				I1/Noc = 7.77dB

						I2/Noc = 2.29dB						{1},{1}		{14},{14}		1		8		1.7		1.4		1.3

		[-3.74 1.08] dB										{1},{1}		{25},{25}		1		8		1.7		1.3		1.2

		SINR						ON/OFF pattern		TM9/ TM9/ NA		{1},{1}		{5},{NA}		1		8		2.4		3.6		4.6

												{1},{1}		{14},{NA		1		8		2.4		2.7		2.9

												{1},{1}		{25},{NA		1		8		2.4		2.6		2.6

		Scenarios		Channel		Interference profile		Interference pattern		TM serving		Interference cell RI		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gain over LMMSE-IRC (dB)

				Mode																E-MMSE-IRC		SLIC		R-ML

		Scenarios 1		ETU5		50% I1/Noc		ON/ON pattern		TM9/ TM9/ TM9		{1},{1}		{5},{5}		1		14		1.4		1.3		1.6

		40% RU				I1/Noc = 6.24dB

						I2/Noc = 1.54dB						{1},{1}		{14},{14}		1		14		1.4		0.8		0.9

		[3.89 8.06] dB										{1},{1}		{25},{25}		1		14		1.4		0.8		-

		SINR						ON/OFF pattern		TM9/ TM9/ NA		{1},{1}		{5},{NA}		1		14		1.9		2.5		3

												{1},{1}		{14},{NA		1		14		1.9		2		2

												{1},{1}		{25},{NA		1		14		1.9		2		-

		Assumptions:

		1.         Interference parameters knowledge: [genie knowledge of interference parameters]

		2.         Number of processed interference cells: [up to 2 cell IS/IC]

		Other Assumptions





Intel

		

		Intel

		Scenario		Channel Model		Interference profile		Interference pattern		TM (Serving/I1/I2)		Interference cell RI {I1},{I2}		Interference cell MCS
{I1},{I2}		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

																				E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 
40% RU, 
5-25% SINR		EPA-5Hz		50% I1/Noc
I1/Noc = 7.68 dB
I2/Noc = 2.16 dB		ON/ON		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		1.2		3.4		3.7		5.8

																		{14}		0.9		1.7		2.4		4.9

												{1},{1}		{14},{14}		1		{5}		1.2		1.8		1.7		2.0

																		{14}		0.9		1.2		0.8		1.2

												{1},{1}		{25},{25}		1		{5}		1.2		1.2		1.2		1.3

																		{14}		0.9		1.0		0.9		0.9

								ON/OFF		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		1.1		3.2		3.5		3.9

																		{14}		1.4		2.8		3.3		4.0

												{1},{NA}		{14},{NA}		1		{5}		1.1		1.3		1.4		2.3

																		{14}		1.4		1.6		1.7		1.9

												{1},{NA}		{25},{NA}		1		{5}		1.1		1.3		1.3		1.3

																		{14}		1.4		1.5		1.5		1.5

												{2},{NA}		{5,5},{NA}		1		{5}		1.0		2.9		3.2		5.0

																		{14}		0.6		1.3		1.6		2.6

												{2},{NA}		{14,14},{NA}		1		{5}		1.0		1.0		1.1		1.1

																		{14}		0.6		0.6		0.6		0.6

						80% I1/Noc
I1/Noc = 13.83 dB
I2/Noc = 3.31 dB		ON/ON		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		1.70		5.60		6.50		7.40

																		{14}		1.10		4.30		5.10		6.90

												{1},{1}		{14},{14}		1		{5}		1.70		3.20		3.30		5.10

																		{14}		1.10		1.40		1.90		3.40

												{1},{1}		{25},{25}		1		{5}		1.70		1.90		1.90		1.60

																		{14}		1.10		1.10		1.10		1.10

								ON/OFF		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		0.80		4.30		4.40		4.50

																		{14}		1.00		4.30		4.70		4.70

												{1},{NA}		{14},{NA}		1		{5}		0.80		2.80		2.80		3.80

																		{14}		1.00		2.10		2.60		4.10

												{1},{NA}		{25},{NA}		1		{5}		0.80		1.20		1.50		1.20

																		{14}		1.00		1.00		1.00		0.80

												{2},{NA}		{5,5},{NA}		1		{5}		0.90		7.40		8.50		9.00

																		{14}		0.20		3.90		7.50		8.50

												{2},{NA}		{14,14},{NA}		1		{5}		0.90		2.40		3.10		2.80

																		{14}		0.20		1.30		1.80		0.80

		Scenario		Channel Model		Interference profile		Interference pattern		TM (Serving/I1/I2)		Interference cell RI {I1},{I2}		Interference cell MCS
{I1},{I2}		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

																				E-LMMSE-IRC (1 cell proc)		R-ML (1 cell proc)		L-CW-IC (1 cell proc)		E-LMMSE-IRC		R-ML		L-CW-IC

		Scenario 1, 
40% RU, 
5-25% SINR		EPA-5Hz		50% I1/Noc
I1/Noc = 7.68 dB
I2/Noc = 2.16 dB		ON/ON		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		0.3		2.2		3.3		1.2		3.7		5.8

																		{14}		0.3		1.8		2.7		0.9		2.4		4.9

												{1},{1}		{25},{25}		1		{5}		0.5		0.4		0.5		1.2		1.2		1.3

																		{14}		0.5		0.5		0.5		0.9		0.9		0.9

						80% I1/Noc
I1/Noc = 13.83 dB
I2/Noc = 3.31 dB		ON/ON		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		0.8		4.8		5.0		1.70		6.50		7.40

																		{14}		0.5		3.8		4.9		1.10		5.10		6.90

												{1},{1}		{25},{25}		1		{5}		0.7		1.1		0.7		1.70		1.90		1.60

																		{14}		0.4		0.7		0.4		1.10		1.10		1.10

		Scenario		Channel Model		Interference profile		Interference pattern		TM (Serving/I1/I2)		Interference cell RI {I1},{I2}		Interference cell MCS
{I1},{I2}		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

																				E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 
40% RU,
5-25% SINR		EPA-5Hz		50% I1/Noc
I1/Noc = 7.68 dB
I2/Noc = 2.15 dB		ON/ON		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		1.7		2.9		2.7		4.6

																		{14}		1.3		1.5		1.8		2.8

												{1},{1}		{14},{14}		1		{5}		1.7		2		2		2

																		{14}		1.3		1.3		1.3		1.7

												{1},{1}		{25},{25}		1		{5}		1.7		1.9		1.8		1.7

																		{14}		1.3		1.3		1.3		1.3

								ON/OFF		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		3		4.7		4.8		5.6

																		{14}		2.6		3.7		4.1		5.6

												{1},{NA}		{14},{NA}		1		{5}		3		3.2		3		3.9

																		{14}		2.6		2.7		2.6		2.9

												{1},{NA}		{25},{NA}		1		{5}		3		3		3		3.1

																		{14}		2.6		2.7		2.7		2.6

						80% I1/Noc
I1/Noc = 13.83 dB
I2/Noc = 3.31 dB		ON/ON		TM4/TM4/TM4		{1},{1}		{5},{5}		1		{5}		2.8		5.1		5.5		6.2

																		{14}		2.6		4.3		4.5		5.3

												{1},{1}		{14},{14}		1		{5}		2.8		3.9		3.7		5.4

																		{14}		2.6		2.7		2.9		3.9

												{1},{1}		{25},{25}		1		{5}		2.8		3.5		3.1		3

																		{14}		2.6		2.9		3		2.6

								ON/OFF		TM4/TM4/NA		{1},{NA}		{5},{NA}		1		{5}		6.2		9.3		9.3		9.6

																		{14}		4.7		7		6.8		7.4

												{1},{NA}		{14},{NA}		1		{5}		6.2		7.6		7.3		9.2

																		{14}		4.7		5.7		5.1		7.3

												{1},{NA}		{25},{NA}		1		{5}		6.2		6.5		6.2		6.3

																		{14}		4.7		4.9		4.6		4.9

		Scenario		Channel Model		Interference profile		Interference pattern		TM (Serving/I1/I2)		Interference cell RI {I1},{I2}		Interference cell MCS
{I1},{I2}		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

																				R-ML (intra-cell)		L-CW-IC (intra-cell)		E-LMMSE-IRC		R-ML		L-CW-IC

		Scenario 1, 
40% RU,
2-25% SINR		EPA-5Hz		50% I1/Noc
I1/Noc = 7.68 dB
I2/Noc = 2.16 dB		ON/ON		TM9/TM9/TM9		{1},{1}		{5},{5}		2		{5,5}		0.9		1.4		1.7		4.3		7.4

																		{14,14}		1.0		1.9		0.9		3.0		5.6

												{1},{1}		{25},{25}		2		{5,5}		0.9		1.4		1.7		1.7		3.2

																		{14,14}		1.0		1.9		0.9		1.2		3.2

								ON/OFF		TM9/TM9/NA		{1},{NA}		{5},{NA}		2		{5,5}		1.1		1.7		0.4		4.2		6.0

																		{14,14}		1.7		2.9		0.9		4.2		7.3

												{1},{NA}		{25},{NA}		2		{5,5}		1.1		1.7		0.4		1.7		2.5

																		{14,14}		1.7		2.9		0.9		2.3		3.7

								OFF/OFF		TM9/NA/NA		NA		NA		2		{5,5}		0.0		0.5		NA		NA		NA

																		{14,14}		0.2		0.9		NA		NA		NA

						80% I1/Noc
I1/Noc = 13.83 dB
I2/Noc = 3.31 dB		ON/ON		TM9/TM9/TM9		{1},{1}		{5},{5}		2		{5,5}		2.0		2.5		2.0		8.1		10.6

																		{14,14}		3.1		3.1		0.9		7.5		10.6

												{1},{1}		{25},{25}		2		{5,5}		2.0		2.5		2.0		3.0		4.5

																		{14,14}		3.1		3.1		0.9		3.1		4.1

								ON/OFF		TM9/TM9/NA		{1},{NA}		{5},{NA}		2		{5,5}		3.1		4.7		2.1		8.9		9.6

																		{14,14}		3.2		4.3		0.7		10.1		12.4

												{1}, {NA}		{25}, {NA}		2		{5,5}		3.1		4.7		2.1		4.8		5.7

																		{14,14}		3.2		4.3		0.7		4.5		4.9

								OFF/OFF		TM9/NA/NA		NA		NA		2		{5,5}		0.0		0.5		NA		NA		NA

																		{14,14}		0.6		1.0		NA		NA		NA

		Scenario		Channel Model		Interference profile		Interference pattern		TM (Serving/I1/I2)		Interference cell RI {I1},{I2}		Interference cell MCS
{I1},{I2}		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

																				R-ML (intra-cell)		E-LMMSE-IRC		R-ML		L-CW-IC

		Scenario 1, 
40% RU,
2-25% SINR		EPA-5Hz		50% I1/Noc
I1/Noc = 7.68 dB
I2/Noc = 2.16 dB		ON/ON		TM4/TM4/TM4		{1},{1}		{5},{5}		2		{5,5}		0.5		1.0		2.4		4.9

																		{14,14}		0.4		0.0		0.6		2.4

												{1},{1}		{25},{25}		2		{5,5}		0.5		1.0		1.5		2.6

																		{14,14}		0.4		0.1		0.7		1.7

								ON/OFF		TM4/TM4/NA		{1},{NA}		{5},{NA}		2		{5,5}		0.4		2.0		5.5		6.8

																		{14,14}		0.7		0.2		2.2		5.3

												{1},{NA}		{25},{NA}		2		{5,5}		0.4		2.0		3.1		3.9

																		{14,14}		0.7		0.2		1.8		3.1

								OFF/OFF		TM4/NA/NA		NA		NA		2		{5,5}		0.5		NA		NA		NA

																		{14,14}		0.7		NA		NA		NA

						80% I1/Noc
I1/Noc = 13.83 dB
I2/Noc = 3.31 dB		ON/ON		TM4/TM4/TM4		{1},{1}		{5},{5}		2		{5,5}		0.9		2.6		6.7		7.7

																		{14,14}		1.2		0.6		3.5		7.4

												{1},{1}		{25},{25}		2		{5,5}		0.9		2.6		3.7		4.4

																		{14,14}		1.2		0.6		2.5		4.0

								ON/OFF		TM4/TM4/NA		{1},{NA}		{5},{NA}		2		{5,5}		1.3		4.7		10.5		11.4

																		{14,14}		1.3		0.9		6.9		11.4

												{1}, {NA}		{25}, {NA}		2		{5,5}		1.3		4.7		6.5		7.4

																		{14,14}		1.3		0.9		2.7		5.9

								OFF/OFF		TM4/NA/NA		NA		NA		2		{5,5}		0.8		NA		NA		NA

																		{14,14}		1.0		NA		NA		NA

		Assumptions:

		1.         Interference parameters knowledge: genie knowledge of interference parameters

		2.         Number of processed interference cells: up to 2 cell IS/IC

		3.         Baseline receiver: LMMSE-IRC, no CRS-IC

		Other Assumptions





NTT DOCOMO

		

		NTT DOCOMO: TM3

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]										Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]										Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC						Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC						Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 
40% RU				20% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5,5},{5}		1		{5}				0.5								Scenario 1, 
40% RU				50% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5,5},{5}		1		{5}				0.8								Scenario 1, 
40% RU				80% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5,5},{5}		1		{5}				2.4

																		{14}																												{14}																												{14}

		Low geometry (5-25%)		EPA5		I1/Noc = 3.24 dB						{2},{1}		{14,14},{14}		1		{5}												Low geometry (5-25%)		EPA5		I1/Noc = 7.68 dB						{2},{1}		{14,14},{14}		1		{5}												Low geometry (5-25%)		EPA5		I1/Noc = 13.83 dB						{2},{1}		{14,14},{14}		1		{5}

																		{14}																												{14}																												{14}

						I2/Noc = 0.76 dB						{2},{1}		{25,25},{25}		1		{5}				0.6												I2/Noc = 2.16 dB						{2},{1}		{25,25},{25}		1		{5}				0.7												I2/Noc = 3.31 dB						{2},{1}		{25,25},{25}		1		{5}				1.2

																		{14}																												{14}																												{14}

								ON/OFF pattern		TM2/TM3/NA		{1},{NA}		{5},{NA}		1		{5}																		ON/OFF pattern		TM2/TM3/NA		{1},{NA}		{5},{NA}		1		{5}																		ON/OFF pattern		TM2/TM3/NA		{1},{NA}		{5},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{1},{NA}		{14},{NA}		1		{5}																						{1},{NA}		{14},{NA}		1		{5}																						{1},{NA}		{14},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{1},{NA}		{25},{NA}		1		{5}																						{1},{NA}		{25},{NA}		1		{5}																						{1},{NA}		{25},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{2},{NA}		{5,5},{NA}		1		{5}				0.7																		{2},{NA}		{5,5},{NA}		1		{5}				1.6																		{2},{NA}		{5,5},{NA}		1		{5}				4.2

																		{14}																												{14}																												{14}

												{2},{NA}		{14,14},{NA}		1		{5}																						{2},{NA}		{14,14},{NA}		1		{5}																						{2},{NA}		{14,14},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{2},{NA}		{25,25},{NA}		1		{5}				0.6																		{2},{NA}		{25,25},{NA}		1		{5}				0.9																		{2},{NA}		{25,25},{NA}		1		{5}				1.5

																		{14}																												{14}																												{14}

								OFF/ON pattern		TM2/NA/TM2		{NA},{1}		{NA},{5}		1		{5}				1.2														OFF/ON pattern		TM2/NA/TM2		{NA},{1}		{NA},{5}		1		{5}				2.3														OFF/ON pattern		TM2/NA/TM2		{NA},{1}		{NA},{5}		1		{5}				3.9

																		{14}																												{14}																												{14}

												{NA},{1}		{NA},{14}		1		{5}																						{NA},{1}		{NA},{14}		1		{5}																						{NA},{1}		{NA},{14}		1		{5}

																		{14}																												{14}																												{14}

												{NA},{1}		{NA},{25}		1		{5}				1.1																		{NA},{1}		{NA},{25}		1		{5}				2																		{NA},{1}		{NA},{25}		1		{5}				3.5

																		{14}																												{14}																												{14}

												{NA},{2}		{NA},{5,5}		1		{5}																						{NA},{2}		{NA},{5,5}		1		{5}																						{NA},{2}		{NA},{5,5}		1		{5}

																		{14}																												{14}																												{14}

												{NA},{2}		{NA},{14,14}		1		{5}																						{NA},{2}		{NA},{14,14}		1		{5}																						{NA},{2}		{NA},{14,14}		1		{5}

																		{14}																												{14}																												{14}

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]										Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]										Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC						Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC						Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 
40% RU				20% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5,5},{5}		1		{5}												Scenario 1, 
40% RU				50% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5,5},{5}		1		{5}												Scenario 1, 
40% RU				80% I1/Noc		ON/ON pattern		TM2/TM3/TM2		{2},{1}		{5,5},{5}		1		{5}

																		{14}				0.1																								{14}				0.3																								{14}				0.7

		Middle geometry 
(40-60%)		EPA5		I1/Noc = 2.27 dB						{2},{1}		{14,14},{14}		1		{5}												Middle geometry 
(40-60%)		EPA5		I1/Noc = 6.25 dB						{2},{1}		{14,14},{14}		1		{5}												Middle geometry 
(40-60%)		EPA5		I1/Noc = 12.95 dB						{2},{1}		{14,14},{14}		1		{5}

																		{14}																												{14}																												{14}

						I2/Noc = 0.17 dB						{2},{1}		{25,25},{25}		1		{5}																I2/Noc = 1.48 dB						{2},{1}		{25,25},{25}		1		{5}																I2/Noc = 3.45 dB						{2},{1}		{25,25},{25}		1		{5}

																		{14}				0.2																								{14}				0.3																								{14}				0.5

								ON/OFF pattern		TM2/TM3/NA		{1},{NA}		{5},{NA}		1		{5}																		ON/OFF pattern		TM2/TM3/NA		{1},{NA}		{5},{NA}		1		{5}																		ON/OFF pattern		TM2/TM3/NA		{1},{NA}		{5},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{1},{NA}		{14},{NA}		1		{5}																						{1},{NA}		{14},{NA}		1		{5}																						{1},{NA}		{14},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{1},{NA}		{25},{NA}		1		{5}																						{1},{NA}		{25},{NA}		1		{5}																						{1},{NA}		{25},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{2},{NA}		{5,5},{NA}		1		{5}																						{2},{NA}		{5,5},{NA}		1		{5}																						{2},{NA}		{5,5},{NA}		1		{5}

																		{14}				0.2																								{14}				0.4																								{14}				0.9

												{2},{NA}		{14,14},{NA}		1		{5}																						{2},{NA}		{14,14},{NA}		1		{5}																						{2},{NA}		{14,14},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{2},{NA}		{25,25},{NA}		1		{5}																						{2},{NA}		{25,25},{NA}		1		{5}																						{2},{NA}		{25,25},{NA}		1		{5}

																		{14}				0.3																								{14}				0.3																								{14}				1.1

								OFF/ON pattern		TM2/NA/TM2		{NA},{1}		{NA},{5}		1		{5}																		OFF/ON pattern		TM2/NA/TM2		{NA},{1}		{NA},{5}		1		{5}																		OFF/ON pattern		TM2/NA/TM2		{NA},{1}		{NA},{5}		1		{5}

																		{14}				0.7																								{14}				1.3																								{14}				2.7

												{NA},{1}		{NA},{14}		1		{5}																						{NA},{1}		{NA},{14}		1		{5}																						{NA},{1}		{NA},{14}		1		{5}

																		{14}																												{14}																												{14}

												{NA},{1}		{NA},{25}		1		{5}																						{NA},{1}		{NA},{25}		1		{5}																						{NA},{1}		{NA},{25}		1		{5}

																		{14}				0.8																								{14}				1.4																								{14}				2.7

												{NA},{2}		{NA},{5,5}		1		{5}																						{NA},{2}		{NA},{5,5}		1		{5}																						{NA},{2}		{NA},{5,5}		1		{5}

																		{14}																												{14}																												{14}

												{NA},{2}		{NA},{14,14}		1		{5}																						{NA},{2}		{NA},{14,14}		1		{5}																						{NA},{2}		{NA},{14,14}		1		{5}

																		{14}																												{14}																												{14}

		Assumptions:

		1.         Interference parameters knowledge: genie knowledge of interference parameters

		2.         Number of processed interference cells: up to 1 cell IS/IC

		Other Assumptions

		RS canceller: 2-cell CRS-IC is employed

		Antenna configuration: 2x2 low correlation

		Maximum re-transmission for HARQ: 4 for serving cell

		NTT DoCoMo: TM9

		NTT DOCOMO

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]										Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]										Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC						Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC						Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 
40% RU				20% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}				1.2								Scenario 1, 
40% RU				50% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}				2.6								Scenario 1, 
40% RU				80% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}				4.8

																		{14}																												{14}																												{14}

		Low geometry (5-25%)		EPA5		I1/Noc = 3.24 dB						{1},{1}		{14},{14}		1		{5}												Low geometry (5-25%)		EPA5		I1/Noc = 7.68 dB						{1},{1}		{14},{14}		1		{5}												Low geometry (5-25%)		EPA5		I1/Noc = 13.83 dB						{1},{1}		{14},{14}		1		{5}

																		{14}																												{14}																												{14}

						I2/Noc = 0.76 dB						{1},{1}		{25},{25}		1		{5}				0.7												I2/Noc = 2.16 dB						{1},{1}		{25},{25}		1		{5}				1.2												I2/Noc = 3.31 dB						{1},{1}		{25},{25}		1		{5}				1.6

																		{14}																												{14}																												{14}

								ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}				1.4														ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}				2.8														ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}				4.4

																		{14}																												{14}																												{14}

												{1},{NA}		{14},{NA}		1		{5}																						{1},{NA}		{14},{NA}		1		{5}																						{1},{NA}		{14},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{1},{NA}		{25},{NA}		1		{5}				0.9																		{1},{NA}		{25},{NA}		1		{5}				1.2																		{1},{NA}		{25},{NA}		1		{5}				1.6

																		{14}																												{14}																												{14}

												{2},{NA}		{5,5},{NA}		1		{5}																						{2},{NA}		{5,5},{NA}		1		{5}																						{2},{NA}		{5,5},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{2},{NA}		{14,14},{NA}		1		{5}																						{2},{NA}		{14,14},{NA}		1		{5}																						{2},{NA}		{14,14},{NA}		1		{5}

																		{14}																												{14}																												{14}

								OFF/ON pattern		TM9/NA/TM9		{NA},{1}		{NA},{5}		1		{5}				0.8														OFF/ON pattern		TM9/NA/TM9		{NA},{1}		{NA},{5}		1		{5}				1.2														OFF/ON pattern		TM9/NA/TM9		{NA},{1}		{NA},{5}		1		{5}				1.5

																		{14}																												{14}																												{14}

												{NA},{1}		{NA},{14}		1		{5}																						{NA},{1}		{NA},{14}		1		{5}																						{NA},{1}		{NA},{14}		1		{5}

																		{14}																												{14}																												{14}

												{NA},{1}		{NA},{25}		1		{5}				0.6																		{NA},{1}		{NA},{25}		1		{5}				0.8																		{NA},{1}		{NA},{25}		1		{5}				1

																		{14}																												{14}																												{14}

												{NA},{2}		{NA},{5,5}		1		{5}																						{NA},{2}		{NA},{5,5}		1		{5}																						{NA},{2}		{NA},{5,5}		1		{5}

																		{14}																												{14}																												{14}

												{NA},{2}		{NA},{14,14}		1		{5}																						{NA},{2}		{NA},{14,14}		1		{5}																						{NA},{2}		{NA},{14,14}		1		{5}

																		{14}																												{14}																												{14}

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]										Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]										Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC						Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC						Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 
40% RU				20% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}												Scenario 1, 
40% RU				50% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}												Scenario 1, 
40% RU				80% I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}

																		{14}				0.2																								{14}				0.6																								{14}				1.9

		Middle geometry 
(40-60%)		EPA5		I1/Noc = 2.27 dB						{1},{1}		{14},{14}		1		{5}												Middle geometry 
(40-60%)		EPA5		I1/Noc = 6.25 dB						{1},{1}		{14},{14}		1		{5}												Middle geometry 
(40-60%)		EPA5		I1/Noc = 12.95 dB						{1},{1}		{14},{14}		1		{5}

																		{14}																												{14}																												{14}

						I2/Noc = 0.17 dB						{1},{1}		{25},{25}		1		{5}																I2/Noc = 1.48 dB						{1},{1}		{25},{25}		1		{5}																I2/Noc = 3.45 dB						{1},{1}		{25},{25}		1		{5}

																		{14}				0.2																								{14}				0.3																								{14}				0.2

								ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}																		ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}																		ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}

																		{14}				0.3																								{14}				0.8																								{14}				2

												{1},{NA}		{14},{NA}		1		{5}																						{1},{NA}		{14},{NA}		1		{5}																						{1},{NA}		{14},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{1},{NA}		{25},{NA}		1		{5}																						{1},{NA}		{25},{NA}		1		{5}																						{1},{NA}		{25},{NA}		1		{5}

																		{14}				0.2																								{14}				0.2																								{14}				0.1

												{2},{NA}		{5,5},{NA}		1		{5}																						{2},{NA}		{5,5},{NA}		1		{5}																						{2},{NA}		{5,5},{NA}		1		{5}

																		{14}																												{14}																												{14}

												{2},{NA}		{14,14},{NA}		1		{5}																						{2},{NA}		{14,14},{NA}		1		{5}																						{2},{NA}		{14,14},{NA}		1		{5}

																		{14}																												{14}																												{14}

								OFF/ON pattern		TM9/NA/TM9		{NA},{1}		{NA},{5}		1		{5}																		OFF/ON pattern		TM9/NA/TM9		{NA},{1}		{NA},{5}		1		{5}																		OFF/ON pattern		TM9/NA/TM9		{NA},{1}		{NA},{5}		1		{5}

																		{14}				0.2																								{14}				0.4																								{14}				0.7

												{NA},{1}		{NA},{14}		1		{5}																						{NA},{1}		{NA},{14}		1		{5}																						{NA},{1}		{NA},{14}		1		{5}

																		{14}																												{14}																												{14}

												{NA},{1}		{NA},{25}		1		{5}																						{NA},{1}		{NA},{25}		1		{5}																						{NA},{1}		{NA},{25}		1		{5}

																		{14}				0.2																								{14}				0.3																								{14}				0.5

												{NA},{2}		{NA},{5,5}		1		{5}																						{NA},{2}		{NA},{5,5}		1		{5}																						{NA},{2}		{NA},{5,5}		1		{5}

																		{14}																												{14}																												{14}

												{NA},{2}		{NA},{14,14}		1		{5}																						{NA},{2}		{NA},{14,14}		1		{5}																						{NA},{2}		{NA},{14,14}		1		{5}

																		{14}																												{14}																												{14}

		Assumptions:

		1.         Interference parameters knowledge: genie knowledge of interference parameters

		2.         Number of processed interference cells: up to 1 cell IS/IC

		Other Assumptions

		RS canceller: 2-cell CRS-IC/CSIRS-IC are employed, up to 1-cell DMRS-IC is employed

		Antenna configuration: 4x2 low correlation

		Maximum re-transmission for HARQ: 4 for serving cell





Samsung

		

		Samsung:

		Channel Model		Interference profile		Interference pattern		TM
(Serving/I1/I2)		Interference cell RI {I1},{I2}		Interference cell MCS
{I1},{I2}		Serving cell RI		Serving cell MCS		SNR gains vs. Baseline receiver 
@ 70% Throughput, [dB]

																		SLIC		R-ML		L-CWIC

		EPA5		[50]% I1/Noc

 I1/Noc = [7.77] dB

 I2/Noc = [2.29] dB		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		2.4		2.6		3.3

																{14}		0.9		1.4		2.4

										{1},{1}		{14},{14}		1		{5}		1.2		1.2		1.4

																{14}		0.3		0.3		0.3

										{2},{2}		{5,5},{5,5}		1		{5}		1.2		1.3		2.1

																{14}		0.4		0.5		1.2

										{2},{2}		{14,14},{14,14}		1		{5}		0.7		0.6		0.6

																{14}		0.3		0.1		0.2

						ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		2.7		2.7		3.1

																{14}		1.7		2		3.2

										{1},{NA}		{14},{NA}		1		{5}		1		0.9		1.8

																{14}		0.4		0.5		0.9

										{2},{NA}		{5,5},{NA}		1		{5}		2.1		2.6		4

																{14}		0.7		1.7		2.4

										{2},{NA}		{14,14},{NA}		1		{5}		1.1		1		0.7

																{14}		0.3		0.1		0.2

		EPA5		[80]% I1/Noc

 I1/Noc = [13.91] dB

 I2/Noc = [3.34] dB		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		3.6		3.7		3.7

																{14}		3.5		4		4.4

										{1},{1}		{14},{14}		1		{5}		2.5		2.9		3.3

																{14}		0.7		1.4		2.3

										{2},{2}		{5,5},{5,5}		1		{5}		3.3		4.9		6.1

																{14}		0.6		2.9		3.3

										{2},{2}		{14,14},{14,14}		1		{5}		1.1		1.5		1

																{14}		0.1		0.4		0

						ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		2.7		2.6		2.7

																{14}		3.6		3.7		4

										{1},{NA}		{14},{NA}		1		{5}		1.5		1.3		2.4

																{14}		1.4		1.9		3.5

										{2},{NA}		{5,5},{NA}		1		{5}		5.9		6.6		7.4

																{14}		1.4		6.4		8.1

										{2},{NA}		{14,14},{NA}		1		{5}		2		3.4		3.1

																{14}		0.2		0.9		0.2

		Note:
(1) Cell ID configuration: (0, 6, 12);
(2) Baseline receiver: MMSE-IRC with CRS-IC

		Channel Model		Interference profile		Interference pattern		TM
(Serving/I1/I2)		Interference cell RI {I1},{I2}		Interference cell MCS
{I1},{I2}		Serving cell RI		Serving cell MCS		SNR gains vs. Baseline receiver 
@ 70% Throughput, [dB]

																		SLIC		R-ML		L-CWIC

		EPA5		[50]% I1/Noc

 I1/Noc = [11.39] dB

 I2/Noc = [5.45] dB		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		4.6		4.7		5

																{14}		2.1		3.1		4.3

										{1},{1}		{14},{14}		1		{5}		1.8		2		3.5

																{14}		0.5		0.8		0.8

										{2},{2}		{5,5},{5,5}		1		{5}		2		2.4		3.7

																{14}		0.4		1.1		1.6

										{2},{2}		{14,14},{14,14}		1		{5}		1		0.8		0.6

																{14}		0.2		0.2		0

						ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		3.6		3.6		3.7

																{14}		3.2		3.6		3.9

										{1},{NA}		{14},{NA}		1		{5}		2.1		2.2		3.4

																{14}		1		1.3		2.6

										{2},{NA}		{5,5},{NA}		1		{5}		4.9		6.2		7.1

																{14}		1.1		4.3		5.9

										{2},{NA}		{14,14},{NA}		1		{5}		1.7		2.1		2

																{14}		0.2		0.6		0.1

		EPA5		[80]% I1/Noc

 I1/Noc = [18.46] dB

 I2/Noc = [7.09] dB		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}		6		6		6.1

																{14}		5.8		6.1		6.3

										{1},{1}		{14},{14}		1		{5}		4.8		5.1		5.8

																{14}		1.5		3.2		5.1

										{2},{2}		{5,5},{5,5}		1		{5}		5.5		7.4		8.1

																{14}		1		4.9		5.6

										{2},{2}		{14,14},{14,14}		1		{5}		1.5		2.6		2.1

																{14}		0.1		1		-0.1

						ON/OFF pattern		TM9/TM9/NA		{1},{NA}		{5},{NA}		1		{5}		2.9		2.9		2.9

																{14}		4.1		4		4.1

										{1},{NA}		{14},{NA}		1		{5}		2.7		2.8		2.9

																{14}		2.9		3.4		4

										{2},{NA}		{5,5},{NA}		1		{5}		11		11.7		11.7

																{14}		4.2		12.7		13

										{2},{NA}		{14,14},{NA}		1		{5}		4.1		8.9		9.6

																{14}		0.3		4.2		1

		Note:
(1) Cell ID configuration: (0, 6, 12);
(2) Baseline receiver: MMSE-IRC with CRS-IC





Broadcom

		

		Company: Broadcom

		Scenario				Interference profile		Interference pattern		TM		Interference cell RI {I1},{I2}		Interference cell MCS		Serving cell RI		Serving cell MCS		SNR gains vs. the Baseline receiver @ 70% Throughput, [dB]

				Channel Model						(Serving/I1/I2)				{I1},{I2}						E-LMMSE-IRC		SL-IC		R-ML		L-CW-IC

		Scenario 1, 40 % RU				50 % I1/Noc		ON/ON pattern		TM9/TM9/TM9		{1},{1}		{5},{5}		1		{5}				0.5		0.3		1.3

												{1},{1}		{9},{9}		1

																		{9}				0.6		0.8		1.5

												{1},{1}		{10},{10}		1

																		{10}				0.2		-0.2		1

		TBD SINR (5 -25%)		EPA		I1/Noc = 7.77 dB						{1},{1}		{14},{14}		1

																		{14}				0		-0.1		0

						I2/Noc = 2.29 dB

								ON/ON pattern		TM9/TM9/TM9

						80 % I1/Noc

												{1},{1}		{14},{14}		1

																		{14}				0.6		0.8		2.3

						I1/Noc = 13.91 dB

						I2/Noc = 3.34 dB

		Assumptions:

		1.         Interference parameters knowledge: genie knowledge of interference parameters

		2.         Number of processed interference cells: 1 cell IS/IC

		Other Assumptions

		3.        Colliding CRS: yes

		4.       DM-RS allocation: mutually orthogonal in cells
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SINR gain vs. LMMSE-IRC at 70%
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RC at 70%
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