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1 Introduction
This paper provides the TP for the TR 36.866 to capture observations on the performance gains and complexity analysis of NAICS receivers with fully blind interferer parameter detection.
2 Text Proposal
=======================  Start Text Proposal  =========================== 
2.1 Receiver assumptions 

[Editor's note: Further description can be added to replace texts that indicate further study.] 

Synchronous network deployment is assumed for NAICS receivers in the study phase. Receiver performance degradation from timing and frequency synchronization error, as well as under asynchronous deployment, is for future study.
Subframe/slot alignment is considered to be a reasonable receiver assumption in synchronous network. Additionally CP is considered to be aligned in the analysis. This could be achieved, if needed, with e.g. some network coordination effort.
Aligned PDCCH region is agreed as the first priority of the study item.  The performance impact of misaligned control channel regions (i.e., misaligned starting symbol of PDSCH) depends on the receiver types, as well as whether the desired PDSCH is under the interference of only PDSCH or both PDSCH and PDCCH. In the latter case, the interference characteristics on overlapped REs can be different from other REs due to the different resource mapping of PDCCH, the transmission power, transmission scheme, etc.  For receivers that explicitly decode and cancel the interfering PDSCH, the knowledge of the starting symbol (i.e., CFI) is required. Performance under misaligned control regions and whether network signaling or UE detection of interference PCFICH is needed, are for future study.

All NAICS receivers require per-subcarrier interference channel estimation. Note that WLMMSE-IRC operates similarly as the baseline LMMSE-IRC (i.e., without per-subcarrier interference channel knowledge) with the main difference on the WLMMSE-IRC’s requirement of PAM modulation on dominant interferers. But WLMMSE-IRC could benefit from per-subcarrier channel knowledge in the same way as E-LMMSE-IRC. To estimate the interference channel, the RS of the interferers needs to be known to the UE, which means the following parameters:

· For CRS-based TM of interferers: cell ID, number of CRS ports, PMI (TM4 &6), RI (TM3 &4), data RE to CRS EPRE ratio 

· For DMRS-based TM of interferers: cell ID or 
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(when configured), number of DMRS ports (i.e., RI), nSCID, PB (on OFDM symbols containing CRS)

Further study is required on what parameters could be blindly estimated and corresponding performance impact due to detection robustness, and on when signalling will be beneficial with/without network coordination to reduce signalling overhead. If further cancellation of a reference signal is found useful in future studies, such as CRS cancellation even for DMRS-based TMs, CSI-RS cancellation, and so on, the corresponding reference signal configuration parameters may also be needed.
As working assumption, assume data RE to CRS EPRE ratio (PA values) is semi-statically restricted to a smaller set (an example can be: {-3dB, 0dB, +3dB}). Also assume that data RE to CRS EPRE for QPSK with rank1 transmissions should follow the PA value, as it is currently the case for other modulation schemes.
Assume that the interferer Precoding Index is blindly detected by the UE.
For DMRS-based TM, as working assumption, assume that CSI-RS configuration and Virtual Cell IDs are semi-statically restricted. 
The knowledge of interference presence is needed for NAICS receivers at each PRB (in the case of VRB) or PRB pair, similarly for TM (expect for LMMSE-IRC and WLMMSE-IRC receivers). It may be obtained from network signaling/coordination or UE blind detection or a combination of the two, and further study is needed in the future. As working assumption, assume interferer allocation is the same across a PRB pair. Also assume that TM is semi-statically restricted. An example can be to restrict TM to{TM2, TM3} in case of TM2 serving, and {TM2, TM4} in case of TM4 serving.
The modulation order of an interfering PDSCH is required for all receivers except for LMMSE-IRC and E-LMMSE-IRC receivers on a per-PRB level, obtained from network signaling/coordination or UE blind detection or a combination of the two, and further study is needed in the future. As working assumption, assume that the modulation order is blindly detected by the UE.
MCS and RNTI information is required to decode the interference PDSCH for L-CWIC, ML-CWIC, and iterative (R)-ML receivers. If interference PDSCH is a HARQ retransmission, RV information is required additionally.  UE detection of these parameters is not feasible without decoding the interference PDCCH, and signaling of RNTI and MCS may require additional overhead. Network coordination such as the use of aligned resource allocation could reduce receiver complexity and/or signaling overhead, but with scheduling constraints which may impact neighbor cell performance. This is for future study.
WLMMSE-IRC brings the most benefit when the dominant interferers use PAM, instead of QPSK/QAM as used in the current LTE air interface and assumed by all other NAICS receivers. Such operation may or may not need to be signaled.  
Summary
As working assumption, assume the following:

1. Data to RS tone EPRE for QPSK with rank1 transmissions follows the PA value, as it is currently the case for other modulation schemes.
2. Semi-statically restrict PA values to a smaller set to reduce UE complexity while potentially improving performance without loss of flexibility at the base station. Examples of such restrictions: {-3dB, 0dB, +3dB}
3. Semi-statically restrict the special scheme to reduce UE complexity while potentially improving performance without loss of flexibility at the base station. Examples of such restrictions: {TM2, TM3} in case of TM2 serving, and {TM2, TM4} in case of TM4 serving
4. Interferer allocation is the same across a PRB pair.
5. Semi-statically restrict the configurations of the CSI-RS to reduce UE complexity while potentially improving performance.
6. Semi-statically restrict the Virtual Cell IDs to reduce UE complexity.
7. UE detects interferer modulation order blindly (FFS)
8. UE detects the interferer precoding indicator blindly (FFS).
=======================  End Text Proposal  ===========================
PAGE  
2/3

_1446620386.unknown

