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1. Introduction
RAN4 has been diligently fulfilling the NAICS objective #2 below, which is to identity NAICS receivers and evaluate their link level performance. RAN1’s objective #3 can start once observations of the performance of a feasible NAICS receiver are obtained. Also underlined in the objective #3 below, RAN4’s input on performance impairment/dependency modeling that can reasonably reflect key performance-affecting factors, is important for RAN1 to develop the appropriate system level modeling methodology for the identified NAICS receivers. 
2. (RAN4) Identify reference IS/IC receivers with and without network assistance, and evaluate their performance/complexity trade-off and implementation feasibility  

· Analyze complexity and feasibility of basic receiver structures 

· Receiver structures based on linear MMSE IRC, successive interference cancellation, and maximal likelihood detection are considered as a starting point for reference IS/IC receivers

· Work can be conducted in parallel to step-1

· Based on the RAN1 scenarios agree on co-channel inter- and intra-cell interference models for link-level simulation 

· Evaluate the link-level gain over baseline Rel-11 linear MMSE-IRC receivers and Rel-11 non-linear receivers required for FeICIC

· Indicate (to RAN1) assumptions on the network assistance information for the evaluated receivers under possible network coordination 

3. (RAN1) Study and evaluate the feasibility and potential system level gain as well as specification impact of further advanced receiver:

· Develop system level modelling methodologies for the IS/IC receivers identified in step-2 including input from RAN4 on relevant impairments
· Evaluate the system-level gain of advanced receivers over LTE Rel-11 receivers 

· Identify any physical layer changes and network signalling needed to achieve the system level gain.

· Trade-off study between gain, robustness, and signalling/coordination complexity. If significant gain is identified for solutions with network assistance compared to solutions without network assistance, study the system and specification impact of network-assisted IS/IC

· Work can start at different time for different reference receivers 

Since RAN4#66bis, RAN4 has made progress in these aspects:
· Agreed on study of both inter-cell and intra-cell (SU and MU) interference, under synchronized networks.
· Agreed on PDSCH to PDSCH interference as a first priority (with both TM9/10 and TM2/3/4 considered in inter-cell case and TM9/10 for intra-cell case).  
· Agreed on NAICS receiver terminologies and a high-level description of receiver algorithms
· Agreed on using explicit ON/OFF model for dominant inter-cell interferers in link-level simulations.
· Extensive discussion in RAN4#67 and email discussion after led to agreed simulation setting, at least for scenario 1, on SINR range of interest and I1/Noc and I2/Noc. Details can be found in [2].
· Note: All the details of ON/OFF modeling should be finalized in RAN#68 and they will be captured in the LS
· Agreed on using fixed ON/OFF pattern for phase-1 evaluation of NAICS receivers
· Note: Company observations from RAN4#68 will be captured in the LS 
· Note: Any agreed observation on intra-cell SU-MIMO case in RAN4 #68 can be captured in the LS, with agreed NAICS receiver terminology
This document provides a draft/template of LS to summarize RAN4’s observations/conclusions and to allow RAN1 to start developing system level modeling methodologies for some NAICS receivers commonly studied in RAN4.   
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1. Overall Description:

Between RAN4#66bis and #68, RAN4 has made the following progress in these aspects:

· Agreed on study of both inter-cell and intra-cell (SU and MU) interference, under synchronized networks.

· Agreed on PDSCH to PDSCH interference as a first priority (with both TM9/10 and TM2/3/4 considered in inter-cell case and TM9/10 for intra-cell case).  

· Agreed on NAICS receiver terminologies and a high-level description of receiver algorithms. The agreed terminologies are reflected in approved TP for section 7 of TR36.863 (i.e., [R1-133633]).

· Agreed on using explicit ON/OFF model for dominant inter-cell interferers in link-level simulations.

· Extensive discussion in RAN4#67 and email discussion after RAN4#67 led to agreed simulation settings, at least for scenario 1, on SINR range of interest and I1/Noc and I2/Noc. Details can be found the agreed TP for TR36.863 in [R4-133627].

· [Placeholder: All the details of ON/OFF modeling should be finalized in RAN#68 and they will be captured here]

· RAN4 observed dynamic nature in terms of ON/OFF duration in an interference cell and MCS/RI of interferers, and thus the difficulty to use a statistical model that is simple for converging and comparing results and yet can precisely reflect the complicated interference behavior as a result of the scheduler. Therefore, regardless of the ON/OFF model agreed, RAN4 believes that it is important to evaluate the performance from both level and system level perspective. 
· Agreed on using fixed ON/OFF pattern for phase-1 evaluation of NAICS receivers

· Due to the dynamic nature of the interference as a result of ON/OFF, RAN4 agree on the usefulness of conducting simulation in phase-1 with a fixed (ON/ON, ON/OFF, and OFF/ON) pattern for the two explicitly modeled interferers, in order to derive some common observations on NAICS receivers under particular interference conditions.  

· [Place holder: Company observations from RAN4#68 will be captured here] 

· [Place holder: Any agreed observation on intra-cell SU-MIMO case in RAN4 #68 can be captured here, using the agreed NAICS receiver terminology]

2. Actions:

To RAN WG4 

ACTION: 
RAN1 kindly asks RAN4 to: 

1) Start the system level performance evaluation as outlined in the third objective of the WID by first developing system level modelling methodologies for the RAN4 studied NAICS receivers (namely, [ML and IC type of receivers]). The model should reflect NAICS receivers’ performance dependency on interferers’ signal strength and other factors observed in RAN4 so far. 
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
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