3GPP TSG RAN WG4 Meeting #68


R4-133633
Barcelona, Spain, 19 - 23 August, 2013
Source:            MediaTek Inc.
Title:        Proposed TP for TR36.863 for NAICS (Section 7)
Agenda Item:   10.6.1
Document for: Approval 
1. Introduction
RAN4 has responsibility to develop TP for section 7 and 8 of TR36.863 [1]. The NAICS receiver terminologies have been agreed in [2]. The proposed TP in this document captures the agreed receivers.
2. Proposed TP
-----------------------------------------start of TP ----------------------------------------------------------------
7
Receiver Structures and Assumptions 
[Editor's note: This section will describe the general receiver structures studied under objective #2, including any assumption on the required parameters to for the receiver to work and how to obtain them.]

7.1 General
Various receiver types, which can be divided into three categories, are captured in the following sections. Each receiver type may operate under various degrees of knowledge of interferer parameters, and each receiver type may be applicable for dealing with inter-cell, intra-cell, or inter-stream interference.
7.2 Interference Suppression (IS) receivers
IS receivers refer to receivers that apply linear filtering to the received signal to suppress the interference, as opposed to explicitly cancel the interference. Three types of IS receivers are identified:
· LMMSE-IRC: 
· It is baseline for Rel-11 MMSE-IRC study (refer to TR26.829). 
· No knowledge of interferer parameter(s) is required. 
· Enhanced LMMSE-IRC (E-LMMSE-IRC): 
· MMSE-IRC that explicitly considers interferer channel estimates and other interferer knowledge.
· Interference parameters that can enable interferer channel estimation are needed, including, for example, its DMRS or a CRS with PMI/RI.
· Widely linear MMSE-IRC (WLMMSE-IRC): 
· WLMMSE-IRC exploits the additional degrees of freedom from the real and imaginary part of the received signal to enhance suppression of interference
· Similar to E-LMMSE-IRC to allow interferer channel estimation. In additional, both desired and interfering signals must employ a real-valued modulation.
7.3 Maximum Likelihood (ML) receivers

ML-type of receivers are non-linear in nature. Three types of ML receivers are also identified:
· ML: 
· full-blown joint detection of useful and interference signals in accordance to the ML criterion 
· Interference parameters that can enable interferer channel estimation are needed. In addition, modulation order of the interfere(s) is needed.
· Reduced complexity ML (R-ML): 
· reduced complexity joint detection of useful and interference modulation symbols in accordance to the ML criterion (e.g. sphere decoding, QR-MLD, MLM, etc.)
· Same interference knowledge as for ML
· Iterative ML and R-ML: 
· iterative MAP detection and decoding of useful and interference signals. Both successive and parallel processing implementations may be applied.
· Same interference knowledge as for ML

7.4 Interference Cancellation (IC) receivers

IC-type of receivers are also non-linear in nature. Four types of IC receivers are identified 
· Linear Code word level SIC (L-CWIC): 
· receiver utilizing successive application of linear detection (e.g.: LMMSE-IRC), decoding, re-encoding, and cancellation
· May have iteration (e.g. Turbo L-CWIC)
· May utilize CRC check (e.g. hard L-CWIC)
· Requires interferer channel estimates and MCS information 
· ML-CWIC: 
· receiver utilizing successive application of ML or reduced complexity ML detection, decoding, re-encoding, and cancellation
· May have iteration (e.g. Turbo ML-CWIC)
· May utilize CRC check (e.g. hard ML-CWIC)

· Same interference knowledge as L-CWIC
· Symbol level IC (SLIC): 
· successive cancellation receiver utilizing successive application of linear detection, reconstruction, and cancellation
· May have iteration
· Requires interferer channel estimates
· Parallel interference cancellation (PIC): 
· parallel IC as opposed to successive IC, otherwise similar to SIC 
· PIC receivers can be categorized into L-CW-PIC, ML-CW-PIC or SL-PIC similar to SIC
-----------------------------------------end of TP ---------------------------------------------------------------
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