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1. Overall Description:

During RAN4#68, RAN4 has made the following progress:

· Extensive discussion in RAN4#67 and email discussion after RAN4#67 led to agreed link-level simulation settings for scenario 1, including SINR range of interest, I1/Noc, and I2/Noc. Details can be found the attached TP for TR36.863 section 8 (i.e., [R4-134458]).

· The current status of RAN4 link level simulation includes:
· Phase-1 (Calibration) study that assumes fixed ON/OFF pattern of the two explicitly modeled interferers, and with fixed MCS of the serving cell

· Phase 1 studies are ongoing

· Phase-2 study that assumes dynamic ON/OFF modeling of the two explicitly modeled interferers  (e.g., MCS/RI/PMI), and with adaptive or fixed MCS of the serving cell

· Phase 2 modeling discussions are ongoing and evaluations results are pending
· Based on Phase-1 (Calibration) study only, for Scenario 1, RAN4 observes: 

· Company results so far showed that nonlinear receivers (i.e., ML/R-ML, SLIC, and CWIC) can provide significant performance gain over baseline LMMSE-IRC in some cases

· The above NAICS receivers were studied under the assumption of known interferer parameters (additionally for CWIC perfect PDSCH allocation alignment is assumed). Evaluation of some receivers was also performed with blind and partially blind detection.

· Performance gain was also observed for linear receivers (E-LMMSE-IRC and WLMMSE).

· The E-LMMSE-IRC receiver was studied under the assumption of known interferer parameters. 

· The WLMMSE receiver was studied under the assumption of PAM transmission from the dominant interferer.

· Performance gain significantly depends on interference condition and MCS/RI, transmission mode, and quality of the channel estimation of serving and interference cells. Generally, the gain increases with increased I/Noc.

· Candidate NAICS receivers will have different trade-offs between performance, complexity, network coordination, and network signalling. Details are yet to be studied.

· The list of candidate receivers under evaluation in RAN 4 as well as the associated terminology is provided in the attached TP for section 7 of TR36.863 (i.e., [R4-134477])
· RAN4 will continue to study the performance comparison among NAICS receivers, especially to:

· Finalize Phase 2 modelling details

· Complete link evaluations of Phase-1 and Phase 2

· With network assistance, full blind detection and partially blind detection of interferer parameters

· Study the performance dependency on interference condition, network coordination and/or signalling, as well as on the reliability of parameter detection in the case of blind or partially blind detection.
· RAN4 also thinks that the performance of NAICS receivers should be evaluated from the perspective of both link level in RAN4 and system level in RAN1.

· It is RAN4’s understanding that RAN1 will study system level modelling methods to take into account, with the input of RAN4, performance-affecting factors (e.g., interference condition, coordination assumptions, signalling requirements, channel estimation, interferer parameter blind or partially blind detection) for candidate NAICS receivers.
· RAN4 intends to provide further detailed description for candidate receiver at least for the purpose of system level modeling
2. Actions:

To RAN WG1 

ACTION: 
RAN 4 respectfully asks RAN 1 to take the above information into account to start discussion on the objective #3 as described in the SID, for the receivers identified in RAN4. 
3. Date of Next TSG-RAN WG1 Meetings:

TSG-RAN WG4 Meeting #68bis
7th – 11th     October 2013   Riga, Latavia 

TSG-RAN WG4 Meeting #69
11th – 15th   November 2013, San Francisco, USA
