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1 Framework
	R4-132412
	Evaluation framework for NAICS
	NTT DOCOMO


Proposals: 

Proposal 1: We propose the following prioritization between interference conditions.

· 1st: Inter-cell interference

· 2nd: Intra-cell SU-MIMO interference

· 3rd: Intra-cell MU-MIMO interference

Proposal 2: Both TM3 and TM9 (or TM10) should be investigated in parallel in the NAICS evaluation.

	R4-132468
	Channel of interest on deployment scenarios for NAICS
	LG Electronics


Proposals: 

· Proposal 1: The solution of the SI is universal for all agreed scenarios and interfering channels considering UE receiver implementation.

· Proposal 2:  Focus on PDSCH interference to desired PDSCH for the SI with the first priority.
· Proposal 3: EPDCCH as a desired/ interfering channel may be of interest with low priority. 

· Proposal 4: PDCCH as a desired channel may not be of interest of the SI

	R4-132708
	Interference channels and transmission modes
	MediaTek Inc


Proposals: 
Proposal #1: The first priority is for PDSCH as the desired channel. We can later extend the study of advanced receivers for PDSCH to the use case for (E)PDCCH.

Proposal #2: Begin the study assuming aligned PDCCH regions between serving and interference cells, and then evaluate the link level performance under mis-aligned PDCCH region.

Proposal #3: In the first stage, focus on DMRS-based PDSCH (i.e., TM 8/9/10) as the desired channel with DMRS-based PDSCH (i.e., TM 8/9/10) as inter/intra-cell interference.

Proposal #4: In the second stage, start to consider CRS-based PDSCH (TM 2/3/4/5) for both desired and interference channel when observations from RAN4’s CRS-IC study can be leveraged. 

	R4-132775
	TP for TR 36.8xy v 0.1.0 : TP to capture conclusions on SU-MIMO
	Ericsson, ST-Ericsson


	R4-132790
	Methodology of comparison and Interference discussion
	Ericsson, ST-Ericsson


Methodology: 

Proposal 1. First concentrate on comparing receiver structures with genie aided assistance. The potential gains can be considered wrt to legacy MMSE-IRC or MMSE receivers.

Proposal 2:   

RAN 4 should analyze of the amount of assistance needed from the network for the selected subset of receiver structures. The following throughput values could be provided

1. Throughput with no network assistance.

2. Throughput with partial network assistance. 

3. Throughput with genie assistance.

The following metrics can be taken into account when discussing the receivers to sub-select:

a) Relative gain between point 1 and 2. 

b) Relative loss in performance between 3 and 2. 

c) Relative gains with  respect to legacy receiver structures such as MMSE-IRC.

d) Amount of network coordination required by each scheme

Conclude on a common set of parameters (if any) which the UE can autonomously detect.

Proposal 3:

Down-select only certain receiver structure by considering the tradeoff between the performance gain and UE/BS complexity, signalling overhead, network restriction should be taken into account.

Channel of interest:

Proposal 4: Consider realistic scenarios where not only PDSCH is the aggressor signal but also CRSs, DM-RS, CSI-RS, PDCCH, ePDCCH should be explicitly modeled and considered in the test set up in order to provide realistic gains of what advanced receiver can achieve.  In case of asynchronous network PSS/SSS should also be considered as possible source of interference.  Depending on the receiver structure the UE can consider cancellation of all these channels as well. This will provide higher gains compared to cancellation of only PDSCH.
Interference:

Proposal 5. For NAICS Scenario 1 it can be discussed further whether different geometries should be considered wrt the rel-11 advanced receiver. DIP values for full buffer traffic could be initially reused from 36.829. DIP methodology can be used in general, however new set of  system level simulations with FTP traffic model should be provided by considering different target RU (0, 10%, 20%,30%,40%,50%) values with variable user arrival rate. 

Proposal 6. The same FTP traffic model can be considered to define DIPs for NAICS Scenario 2a and 2b. SINR of interest should be derived from system level simulations.

Proposal 7. For MU-MIMO a simple link level approach could be used where reasonable user selection algorithm is modelled through appropriate subset precoding restriction (i.e. by selecting precoding vectors which are sufficiently orthogonal wrt to the PMI selected by the user under test).

	R4-132798
	Open Issues on NAICS
	QUALCOMM Incorporated


	R4-132840
	[Draft] LS on NAICS gain for intra-cell SU-MIMO interference
	Ericsson, ST-Ericsson


Previous Agreement:
· Inter-cell interference 
· Intra-cell interference scenario 
· SU-MIMO (rank-2): Interested companies can bring in results in the next meeting.
· MU-MIMO 

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

· Synchronous: 1st Priority 
· Need to model frequency and timing synchronization error, but assuming single FFT at UEs.
· Reuse CoMP or FeICIC assumptions (depending on the scenarios) 
· Asynchronous: 2nd Priority  
· Desired (PDSCH) and interference channels (PDSCH)
· First priority / starting point
· Other interference scenarios can be considered 
· FFS: Transmission modes
Agreement
· Further details of PDSCH to PDSCH interference scenarios
· Inter-cell case
· Aligned PDCCH region as a first priority
· Misaligned PDCCH regions can be considered as a second priority 
· Transmission modes
· TM9/10 and TM2/3/4
· Intra-cell case (i.e., SU and MU MIMO with only PDSCH to PDSCH interference)
· Transmission modes: TM9/10 
2 Receiver Structures
	R4-132287
	Link-level simulation results for candidate LTE NAICS receivers
	Intel Corporation


Proposal 1:
The IS/IC receivers link-level performance analysis should cover scenarios with different DIP profiles, combinations of useful and interference signals MCSs, and different useful and interference signals MIMO rank statistics.
	R4-132470
	Performance Evaluation for NAICS Receivers
	LG Electronics


· Proposal1: R-ML receiver should be considered as one of NAICS reference receivers.

· Proposal2: E-LMMSE-IRC receiver should not be excluded since it reasonable performance gain with low implementation complexity.

· Proposal3: From receiver complexity point of view, it is better to exclude the linear codeword level IC (L-CWIC).

	R4-132507
	Views and evaluation on the potential gain of NAICS receivers
	Samsung


Proposal 1: For ML based NAICS receiver, RAN4 considers symbol level joint ML detector and iterative joint ML detector only; i.e. codeword level joint ML could be excluded in this SI.

Proposal 2: RAN4 doesn’t need to align a specific reduced complexity ML detection algorithm.

Proposal 3: To investigate the potential gain provided by SLIC, MMSE-SLIC could be considered as a starting point.
Proposal 4: To investigate the potential gain provided by CWIC, MMSE-CWIC could be considered as a starting point.
Secondly, regarding required information for signaling overhead, our observation is

Observation 1: To minimize network signaling overhead and UE implementation complexity, certain scheduling coordination, e.g. RB allocation alignment is required among eNBs.

Finally, the performance gain of SL-ML, MMSE-SLIC and MMSE-CWIC is evaluated. Our observations are

Observation 2: With limited signaling overhead and improved channel estimation performance (DMRS-IC), SL-ML and MMSE-SLIC have large potential performance gain (more than 3dB) compared with MMSE-IRC receiver.

Observation 3: With DMRS-IC channel estimation, MMSE-CWIC shows substantial performance gain (more than 3.0dB) compared with MMSE-SLIC receiver in certain scenarios. Thus, MMSE-CWIC should be taken into account in later SI and WI study.

Observation 4: NAICS receiver requires more accurate channel estimation due to the joint detection and decoding of interference cell. Thus, the improved channel estimation schemes study need to be in cooperated in later NAICS SI and WI.
	R4-132681
	Discussion on Reference IS/IC Receivers for NAICS
	Research In Motion UK Limited


Proposal 1: Based on the agreed simulation scenarios, E-LMMSE-IRC, and ML receivers, would be good candidates for inter-cell interference mitigation. The application of SL-SIC receiver for inter-cell interference mitigation needs further investigation.

Proposal 2: The DIP values used in the Rel-11 advanced receiver study [4] should be updated based on the NAICS Scenario 1 and 2 simulation assumptions and the FTP model. 

Proposal 3: Means provided by the system for more accurate interference channel measurement should be studied.

	R4-132711
	Receiver performance of E-LMMSE-IRC, ML and L-CWIC under ideal and realistic channel estimation
	MediaTek Inc


Proposal 1: RAN4 should particularly focus on the sensitivity of receiver performance on channel estimation errors at various SINR point of interest, including interference detection if UE must detect it by itself. 

Proposal 2: The provisioning of orthogonal and unorthogonal RS could be a RAN1 topic on feasibility of various configuration assumptions. But RAN4 could help RAN1 to develop a suitable model for both orthogonal and unorthogonal RS.
Proposal 3: RAN4 could focus on at least SIC type of receiver (e.g., L-CWIC) and study further the performance sensitivity of reconstruction/cancellation error, which could help RAN 1 to develop suitable model to allow early system level simulation.
	R4-132865
	Link level simulation results for NAICS
	Renesas Mobile Europe Ltd.


· Study further the linear codeword level LMMSE-SIC receiver as a candidate to enhance SU-MIMO and inter-cell interference cancellation performance.

· Study further the WLMMSE-IRC detector. As the performance is improved by the network coordination the WLMMSE-IRC receiver should also be taken into account in RAN1 studies of coordination assistance.

	R4-132867
	Further discussions on receiver structures feasibility for LTE Rel-12
	Renesas Mobile Europe Ltd.


Proposal 1: Complexity assessment of the candidate detectors should consider factors like interference structure

availability, number of desired and interfering streams as well as the potential introduction of 256 QAM.

Proposal 2: The ML category is proposed to be replaced with joint detection (JD) category.

Proposal 3: LMMSE-IRC detector has to be used as benchmark detector for all consider further enhancements in Rel-

12 framework.

Proposal 4: WLMMSE-IRC should be included as one candidate IS detector for further enhancement in Rel. 12.

Proposal 5: Codeword based LMMSE-SIC scheme provides a reasonable complexity and performance tradeoff, it

should be selected as a reference IC detector for Rel-12 work on NAISC for RAN4.

Proposal 6: ML based joint detection is seen to have a prohibitively high computational complexity and can be

depriorized.

Proposal 7: Due to the average computation complexity of the Sphere detector, it is not seen as attractive scheme for

practical implementation and can be depriorized.

Proposal 8: MAP based joint detection is seen to have a prohibitively high computational complexity and can be

depriorized.
	R4-132888
	Performance of Advanced Receivers in Multi-Stream SU-MIMO Scenario for NAICS
	Broadcom Corporation


Proposal 1 – Advanced receivers for NAICS should be designed for PDSCH interference cancellation and suppression considering enhancements for SU-MIMO operations
	R4-132889
	Performance of Advanced Receivers in MU-MIMO Scenario for NAICS
	Broadcom Corporation


Proposal 1 – Advanced receivers for NAICS should be designed for PDSCH interference cancellation and suppression considering enhancements for MU-MIMO operations
Proposal 2 – The release 10 and 11 eICIC and FeICIC framework can be extended to enable interference cancellation and suppression with advanced receivers.
	R4-132413
	Simulation results for SLIC receiver cancelling intra-cell SU-MIMO interference
	NTT DOCOMO


Observation: The throughput performance for the non-iterative SLIC is slightly better than that of the Rel. 11 MMSE-IRC thanks to cancelling the intra-cell SU-MIMO interference. 

· However, the drastic gains from the non-iterative SLIC cannot be achieved. 

· Regarding the intra-cell SU-MIMO interference mitigation, more complex receivers, e.g., iterative SIC and CWIC, should be further investigated.

	R4-132656
	Discussion of enhanced MMSE-IRC receiver for CRS-based transmission
	Huawei, HiSilicon


Observation 1: R-11 MMSE-IRC receiver couldn’t offer optimized performance gain over MMSE receiver because of its Inaccurate and Mismatched Ruu estimation.

Observation 2: Enhanced MMSE-IRC could be considered as start-point to investigate the network assistant IS/IC schemes.

Observation 3: The enhanced MMSE-IRC could achieve large throughput gain over Rel-11 MMSE-IRC with TM2, especially in the case of colliding CRS.
Observation 4: Accurate channel estimation is crucial to capture the maximum performance gain of enhanced MMSE-IRC receiver.
	R4-132802
	Enhanced Linear MMSE IRC receivers for NAICS
	QUALCOMM Incorporated


Proposal 1: De-prioritize MMSE-IRC class of receivers, including ELMMSE-IRC receivers, owing to performance shortcomings and the fact that ELMMSE-IRC receivers are computationally a subset of more advanced non-linear receivers.
	R4-132810
	SLIC receivers for NAICS
	QUALCOMM Incorporated


· Based on the gains that are observed with fully blind UE implementation, SLIC receivers are a feasible choice for interference mitigation in Rel-12 UEs.

· SLIC receiver performance with fully blind detection is promising for this case, suggesting that incremental signalling of some nature may yet be a viable choice. Clearly, performance needs to be studied over a multitude of scenarios in RAN4 to answer this question.

	R4-132812
	ML and Reduced Complexity ML Receivers for NAICS
	QUALCOMM Incorporated


	R4-132890
	MMSE-IRC Evaluations in NAICS
	Broadcom Corporation


Proposal 1 - Release 12 network assisted interference mitigation methods should include more advanced network-oriented features to manage the interference, including transmitter to transmitter collaboration and transmitter to receiver collaboration.

Proposal 4 – The release 10 and 11 eICIC and FeICIC framework can be extended to enable interference cancellation and suppression with advanced receivers.
	R4-132891
	Evaluation of ML Receiver for Scenario 1 in NAICS
	Broadcom Corporation


Observation 1 – If the UE has the knowledge of the interfering signal, its performance can be improved by NAICS advanced receivers in scenario 1.
Proposal 1 – The release 10 and 11 eICIC and FeICIC framework can be extended to enable interference cancellation and suppression with advanced receivers.
Previous Agreement:
· FFS: Terminology alignment for describing and differentiating different variants of receivers within the three general categories: Linear MMSE-IRC, ML, SIC
Agreement
Companies are encouraged to bring results and observations on the elements that have significant impact to performance, including possible modeling for system level simulation.
3 Link-level Modeling
	R4-132285
	Discussion on interference models for LTE NAICS link-level simulations
	Intel Corporation


Proposal 1:
Focus on the inter-cell interference scenarios first and further discuss the intra-cell MU-MIMO scenario priorities and interference modeling methodology.

Proposal 2:
Use DIP methodology for characterization of inter-cell interference signal power profiles. Further discuss the exact methodology to derive the interference power profiles for link-level studies from the DIP system-level statistics. Consider alternatives to the median DIP methodology. 

Proposal 3:
For link-level analysis, explicitly model the dominant interferers that contribute more than 75% share of the total interference power.

Proposal 4:
Consider using simplified methodology for interference modeling in case of non-full buffer traffic:

· For DIP system-level evaluations, the non-full buffer FTP traffic model is emulated via partial eNB activation model for a given partial network resource utilization ratio (e.g. 50%);

· Link-level analysis for different network resource utilization scenarios is done in the assumption of using the corresponding DIP profile and 100% interference signal resource utilization in time/frequency.

Proposal 5:
Provide separate analysis for different MIMO rank statistics of useful and interference signals.

Proposal 6:
Consider both cell-edge UEs with low geometry and cell-center UEs with medium/high geometries.

Proposal 7:
For link-level studies, take into account realistic impairments models including the time and frequency difference between useful and interference signals.


The model for propagation time difference between useful and interference signals should be defined with respect to the target UE geometry.

	R4-132286
	System-level analysis of inter-cell interference conditions for LTE NAICS scenarios
	Intel Corporation


Proposal 1:
Use same inter-cell interference profiles for LTE NAICS scenarios 2a and 2b.

Proposal 2:
Use 3 dB HO margin to investigate the interference environment for NAICS scenarios.

Proposal 3:
Use different interference power profiles for UEs with different geometries (cell-edge and cell-center UEs).

Proposal 4:
Explicitly model 2 dominant interferers.

Proposal 5:
Consider the following steps required to define the interference profiles for link-level studies

· Agree on non-full buffer traffic modeling methodology including target loading scenarios;

· Agree on the target UE geometries;

· Agree on the number of explicitly modeled interferers;

· Agree on the methodology to derive interference profiles from the system-level DIP statistics (median or binned DIP).

Proposal 6:
Adopt the recommended MIMO rank selection statistics for interference signal modeling in the scenarios with mix of rank 1 and rank 2 transmissions.

	R4-132415
	Inter-cell interference modeling methodologies for NAICS
	NTT DOCOMO


· DIP determination:
Proposal 1: DIP values should be determined under full buffer for simplicity.

Proposal 2: DIP values for heterogeneous network should be determined separately according to the UEs connected to macro cells or small cells.

Proposal 3: The exact DIP values used in the link-level evaluation should be determined based on median values of conditional DIPs as the initial phase.

· Implicit inter-cell interference and noise modeling:
Proposal 4: Noc should be scaled according to the loading factor,  (0 ≤  ≤ 1), i.e., Noc.

· For the link-level evaluation, the scaled Noc should be assumed.

· DIP values should be determined under full buffer model.

· DIP values according to the target “Geometry” should be used.

· Explicit inter-cell interference modeling:
Observation 1: Bursty traffic patterns are observed in the time domain.

Observation 2: Average burst traffic time can be assumed to be around 1,500 msec under the offered load of 2 Mbyte and resource utilization of around 50% assuming the data transmission over the system bandwidth.

Proposal 5: Partial loading model is proposed as follows.

· In the time domain, the occurrence probability of bursty traffic patterns should follow the partial loading level. 

· Burst traffic time should be set according to the results of system-level simulation assuming FTP model 1. 

· In the frequency domain, for simplicity, the assumption of the system bandwidth usage is proposed. 

· Partial loading level of interest:
Proposal 6: Highest loading case, i.e., full buffer, in addition to medium loading case, e.g., 50% loading, should be addressed especially for heterogeneous network scenario.

· Geometries of interest:
Proposal 7: Low geometry cases, e.g., -2.5dB and/or 0 dB, should be addressed for DIP determination.

Proposal 8: High geometry cases, e.g., 15 and/or 20 dB, should be also addressed for DIP determination when focusing on the intra-cell SU-MIMO interference.

	R4-132657
	Discussion of interference model for NAICS
	Huawei, HiSilicon


Proposal 1: Either DIP model based on medium values or DIP table based on averaged 5th percentile bin could be considered to develop the inter-cell interference profiles for NAICS link level simulation.

Proposal 2: Consider adopting the proposed methodology to determine the intra-cell interference model for NAICS link level simulation
	R4-132675
	Interference models for link-level simulations for NAICS study
	Research In Motion UK Limited


Proposal 1: DIP values for link level simulations should be derived using FTP models rather than assuming full buffer traffic.

Proposal 2: SINR points of interest for link level simulation for small cell deployments scenarios need further study.

Observation: In link level simulations assuming FTP models, the SINRs in which the DIP values are to be conditioned should be chosen such that those SINRs are observed with a notable probability for a given scenario.
	R4-132716
	Interference modeling under FTP traffic model
	MediaTek Inc


Observation #1: Under FTP Model 1, interference profile changes dynamically on a subframe basis.

Proposal #1: It is worthwhile to evaluate interference at several Geometry values, similar to [3], e.g. G=-2.5dB, 0dB, 5dB and 10dB.

Proposal #2: It should be sufficient to model two dominant interferers for the receiver evaluation under FTP model 1.   

Proposal #3: The same methodology of setting interference power based on DIP can be used, as long as DIP statistics are collected using the dynamic ON/OFF modelling of interference. For example, median DIP can be obtained by averaging over company results for the same SINR points of interest and same cell loading.

Observation #2: : It must be recognized that a static DIP profile cannot reflect the dynamics of interference across subfames, in terms of total interference power variation and DIP variation over subframes. For receivers which require cross-subframe processing, more dynamic modeling of the interference should be used.  
	R4-132717
	Intra-cell MU interference modeling
	MediaTek Inc


1. Use TM9/10 first (4x2 antenna configuration).  Later, investigate TM5 if necessary and agreed. All bandwidth are utilized for transmission

2. Similar modelling of inter-cell interference using DIP profile after agreeing on DIP values

3. Limit the scenario to 2 UEs, and the scheduler always performs MU-MIMO transmission unless SU-PMI feedbacks from each UE are the same. When the PMIs are the same, eNB skips those subframes and they are not considered for the throughput calculation.

4. Explicitly model the UE dropping: The location of each of the two UEs in a cell randomly changes during the simulation (e.g. every 1 sec). Ignore the long term fading since SINRs will be set in link level simulation. Short-terms fading channels will be generated based on the ITU UMa channel model.  

5. Single layer only for each UE, and the same/different MCS for each UE

6. Use the generic zero-forcing precoding algorithm. In TM5, use the PMI feedback as it is.

	R4-132737
	Interference profiling for MU-MIMO simulations
	Nokia Corporation, Nokia Siemens Networks


Proposal 1: Do not consider further assistance for SU-MIMO in terms of inter-stream interference cancelation capabilities as part of this study item, as no additional network assistance is needed nor could be provided on top of information the UE has available based on to Rel. 8-11 specifications.

Proposal 2: Focus the intra-cell interference considerations in the SI on the case of Rel.8-10 MU-MIMO, i.e. the multi-user interference is transmitted from the same eNB/TP, as only PDSCH to PDSCH interference needs to be considered and the signals are in perfect time-frequency-sync resulting in the highest potential gains. 

Proposal 3: TM-9 is the baseline transmission mode for evaluation of MU-MIMO transmissions under this SI. Focus evaluations rank-1 transmission to each co-scheduled UE, with a maximum of two co-scheduled UEs using even power distribution and DM-RS antenna ports 7 & 8, respectively. PMI reporting is assumed to be limited to rank-1 reporting by eNB.

Proposal 4: Simulations should take into account the possibility of pairing UEs reporting PMIs whose inner product is low (i.e. quasi-orthogonal) or medium. The PMI of the interfering UE in a MU-MIMO pair is selected randomly with the condition that its inner product with the own reported PMI is less than a pre-defined value pmax . The exact value of pmax depends on the scheduler implementation and it is FFS. The precoder weights for desired signal and the interfering UE are then computed using well-known ZF precoder. 

Proposal 5: Intra-cell interference originating from MU-MIMO transmission should be included in the same framework for DIP profiling as the one used in TR 36.829. The MU-MIMO interference from the same transmission point should be added with the same power as the desired signal, but with the precoding applied according to ZF scheme.

Observation 1: It suffices to model a single CSI feedback process and related scheduling, while the precoding can be based on a random choice of the co-scheduled UEs PMI feedback, within a pre-defined set of allowed combinations of UE reported channels.
	R4-132744
	Interference profiling for non-full buffer simulations
	Nokia Corporation, Nokia Siemens Networks


Observation 1: The assumption of FTP1 traffic model necessitates the modelling of more dominant interferers than in the case of full-buffer traffic model.

Proposal 1: The number of PRBs of the dominant PDSCH interferer shall be full bandwidth when the interferer is present.

Proposal 2: Dominant PDSCH interferers are either present or absent at TTI level.  The probability of one interferer presence is equal to the network average RU ratio. 

Proposal 3: Different dominant interferers shall be independently modelled for the purposes of turning the PDSCH on/off.

	R4-132773
	Simulation results for intra-cell interference IC under SU-MIMO interference
	Ericsson, ST-Ericsson


We conclude that further advanced receiver based on IC (without the need for network assistance) can provide 2-3dB gains when applied to SU-MIMO scenarios, i.e. when the goal is to cancel the inter stream intra cell interference.

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

	R4-132780
	Initial simulation results of NAICS for type A scenarios
	Ericsson, ST-Ericsson


These figures show ~0.7-0.8dB gain for both TM4 and TM3 tests. In case a single dominant interference is instead present, as in test 1B (Figure 2), the gains are substantially higher (2dB).

The limited gain is mainly due to the fact that there is not a strong dominant interferer as per these tests set up which are meant to mimic macro-macro cell edge interference.

In other scenarios the expected gains need to be assessed as well.

Additionally we think that L-CWIC may not necessarily provide good gains in real deployment as it may be difficult for the UE to decode the interfering data with modulation and coding scheme which has been optimized for another UE. Additionally the complexity associated with this receiver is considerably higher than SLIC for example. We think that L-CWIC can be de-prioritized compared to other receivers.
	R4-132814
	Interference modeling for NAICS
	QUALCOMM Incorporated


Proposal 1: Synchronization Requirements: We propose to adopt the feICIC demod assumption. 

Proposal 2: Number of Interferers: We propose to model two interferers and mitigate one or two interferers at the UE.

Proposal 3: DIP or FeICIC Es/Noc: We propose to use FeICIC model of characterizing the serving and interfering signal strengths using Es/Noc, I1/Noc and I2/Noc for the top two dominant interferers, where Noc is defined as the total received power from all the non-dominant interferers excluding the strongest two along with the thermal noise.

Proposal 4: Partial Loading Levels: For the interfering cells, we propose the following two loading scenarios:
1. Full loading across time-frequency resources

2. 50% loading across time.

· Frequency domain loading could be full band in the SI phase provided that partial loading will be addressed when actual tests are defined.

Proposal 5: Partial loading model for non-dominant interferers: In order to account for partial loading scenarios, we propose the following simple and effective method for non-dominant interferer modeling. If interferer loading is a fraction 0 < α < 1 of the time-bandwidth resources, then the Noc can be calculated as
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Proposal 6: Partial loading model for dominant interferers: Abstracted ON/OFF interference model to emulate FTP traffic.
Proposal 7: Transmission modes & MCS: Consider both CRS and UERS based transmissions should be covered. In order for companies to align results in a timely manner, we suggest to align CRS first followed by UERS.

Corollary: Study TM2, TM3, TM4 first and then evaluate TM8/TM9/TM10.

Proposal 8: To simplify the progression of performance evaluation, we propose to address colliding CRS scenarios first if a single dominant interferer is modeled. With two interferer scenarios, one colliding and one non-colliding CRS interferer may be evaluated. 

	R4-132818
	System level simulations on interference levels for NAICS
	QUALCOMM Incorporated


Proposal 1: Consider A3 event bias: A hysteresis offset of 4 dB which contributes to a potentially 4 dB stronger interferer even in the homogeneous scenario.

Proposal 2: Evaluate system level simulation results for both 3GPP and ITU propagation channel models to arrive at suitable serving and interferer strengths for each NAICS scenario.

Proposal 3: Evaluate NAICS performance for cell edge UEs. This characterization is made on the basis of SINR calculations. UEs with SINR in the bottom 5%-25% should be the main focus of the study.

Proposal 4: Based on system level simulations presented in this paper, we propose the following values for Es/Noc, I1/Noc, I2/Noc for NAICS Scenario 1.

· Conditioned on the geometry range of interest for 5th to 25th percentile of the UEs,

· 20th percentile of I1/Noc = 1.47 dB

· I2/Noc (20th percentile) = -4.0447 dB

· I2/Noc (50th percentile) = -2.2646 dB

· I2/Noc (80th percentile) = -0.1879 dB

· 50th percentile of I1/Noc = 4.68 dB

· I2/Noc (20th percentile) = -3.3964 dB

· I2/Noc (50th percentile) = -0.7594 dB

· I2/Noc (80th percentile) =  2.2543 dB

· 80th percentile of I1/Noc = 14.69 dB

· I2/Noc (20th percentile) = -2.1782 dB

· I2/Noc (50th percentile) =  3.1893 dB

· I2/Noc (80th percentile) = 11.2407 dB

Proposal 5: Based on system level simulations presented in this paper, we propose the following values for Es/Noc, I1/Noc, I2/Noc for NAICS Scenario 2a & 2b.
	R4-132864
	Link level simulation assumptions for NAICS
	Renesas Mobile Europe Ltd.


Proposal 1: 
Start link-level studies for NAICS under the assumption of full buffer interference, by reusing existing conditional DIP-based methodology.

Proposal 2: 
Discuss and determine the geometries of interest for each NAICS scenarios as a first step before proceeding with conditional interference statistic extraction.

Proposal 3: 
Since SU-MIMO rank-2 targets cell center UEs, consider a total of 2 explicitly modelled interferers for link level investigations.

Proposal 4: 
A single set of DIPs covering a wide range of geometries is seen sufficient for SU-MIMO rank-2 studies.

Proposal 5: 
Consider a total of 3 explicitly modelled interferers for link level investigations on inter-cell IS/IC.
Previous Agreement:
· General methodology for link level modeling
· Inter-cell interference modeling: The general principle is to reuse the same methodology used for MMSE-IRC. FFS on interference profiling under FTP model and/or full buffer. 
· FFS: Intra-cell interference modeling
· FFS: Geometries of interest
Observations:
· Explicit ON/OFF modeling: 

· More realistic

· Result in SINR change over subframes (e.g., depending on I1 and I2 values from system simulation)

· Same as Rel-12 CRS-IC study

· Preferred by: QC, DCM, LG, RIM, Ericsson, ST-E, 
· Implicit ON/OFF modeling

· DIP obtained from system simulation

· Cannot represent well the dynamics of actual interference under FTP

· Preferred by: MediaTek, Intel, 

Agreement: 
· Inter-cell interference modeling: Explicit ON/OFF modeling
· Number of interferers: 

· Scenario #1: (baseline) 2

· Scenario #2a/2b: (baseline) 2
· Company can check if a larger number is needed 
· Non-dominant interferers will be included in the Noc
· FFS: Given a partial loading level (alpha), non-dominant interferer will be re-scaled using
· 
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· Or 
[image: image3.wmf]0

Set of all 

non-dominant

interferers

aa

=+

å

k

NocIN


· Company can check if Noc derived from actual non full buffer system simulation will result in similar value as above. Decision to be made in the next meeting

· Partial loading for dominant interferers are explicitly modeled in link level study via TDM ON/OFF pattern
· Full bandwidth allocation can be assumed
· FFS: TDM ON/OFF pattern

· Option 1: convert arrival rate to ON/OFF (refer to R4-132814)
· Option 2: assuming fixed spectral efficiency (e.g., 2b/s/Hz) and packet size of 0.5Mbytes and Poisson arrival rate of lambda to derive ON/OFF pattern
· Option 3: fixed ON period (e.g., 1500ms for 2Mbytes) followed by random OFF period derived based on Poisson process and a certain arrival rate (refer to R4-132415)
· Company can bring in other proposals in the next meeting
· Loading levels 
· Follow RAN1 agreement: 40% and 60% (mandatory) and 20% and 70% (optional)

· Operational SINR points (assuming full buffer)

· Option 1: determined at 5-25% 

· Option 2: -2.5dB, 0dB, 10dB, 15dB 

· Other values can be considered 

· HO margin

· 3dB
· FFS: Intra-cell MU-MIMO modeling
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