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Introduction
In order to increase the role of the receiver a study item for Network-Assisted Interference Cancellation and Suppression (NAICS) for LTE [1] was approved in which envisions further enhancement in system throughput by providing network assistance for interference reduction. The study item includes:
· 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

In this contribution, we evaluate the performance of advanced receivers in intra-cell SU-MIMO interference scenario.
Advanced Receivers for SU-MIMO
One source of intra-cell PDSCH interference is SU-MIMO Interference where UE’s stream or transport block causes interference in a multi-stream SU transmission to the UE. It is understood that the SU-MIMO scenario cannot benefit under the NAICS SI, as the UE already has been given any required information for interference cancellation or suppression. Many advanced receivers such as Successive Interference Cancellation (SIC) and Maximum Likelihood (ML) receivers and their variants have been proposed in this SI. It is desirable to investigate the performance of these advanced receivers for the purpose of SU-MIMO interference cancellation and suppression, as well. Therefore, it is proposed that the advanced receivers for NAICS are designed considering also enhancements for SU-MIMO operations.

In the following we evaluate the performance of an ML receiver for a two layer SU-MIMO transmission.


ML Receiver
The received signal for a two layer UE can be modelled with 

		






where  is the received vector,  is the channel matrix from the eNB, is the number of transmit antennas,  is the transmit symbol vector with 2 layers with each element selected from a (possibly different) QAM constellation,  is the precoding matrix used for SU-MIMO transmission, and is the complex Gaussian with i.i.d. noise vector.





Let be the transmit bits corresponding the transmit symbol vector , where is the number of bits for a two layer vector .  The ML detection scheme can be expressed as

		



where denotes the set of transmit vectors with , and is the noise covariance matrix. For simplification, the LLRs can be also represented by max-log approximation
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Simulation Results
In the following, the performance of a UE with closed loop SU-MIMO transmission in spatial multiplexing mode with two layers is shown. The simulation assumption is listed in the Annex A.

In Fig. 1, TM4 (CRS based transmission) is considered for comparison for two MCS values 7 and 12. It can be seen that compared to MMSE based decoding the UE’s performance with the advanced receiver is improved as the UE is able to remove the interference causing by the other stream.

In Fig. 2, TM8 (DMRS based transmission) is considered for comparison for two MCS values 7 and 12. It can be seen that compared to MMSE based decoding the UE’s performance with the advanced receiver is improved as the UE is able to remove the interference causing by the other stream.

Therefore, it is proposed that the advanced receivers for NAICS are designed considering also enhancements for SU-MIMO operations.

Proposal 1 – Advanced receivers for NAICS should be designed for PDSCH interference cancellation and suppression considering enhancements for SU-MIMO operations.
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Figure 1: Performance of ML decoder in 2 layer SU-MIMO in TM4
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Figure 2: Performance of ML decoder in 2 layer SU-MIMO in TM8
Conclusion
Proposal 1 – Advanced receivers for NAICS should be designed for PDSCH interference cancellation and suppression considering enhancements for SU-MIMO operations
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Annex A – Simulation Assumptions
Table 1: Simulation assumptions for link-level evaluations (FDD)
	Parameter
	Value

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode 
	TM4 or TM8

	MIMO configuration
	2x2, low correlation

	Channel model and Doppler frequency for target cells
	EVA5

	Receivers to be evaluated
	MMSE & ML

	Resource allocation
	11 PRBs

	MSC and TBS options
	7 & 12

	Feedback mode
	11 PRBs

	Feedback periodicity & delay for target signal
	Feedback periodicity: 5 msec; Feedback delay: 8 msec
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