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1 Introduction
In 3GPP RAN #59 meeting, the study item for Network Assisted Interference Cancellation and Suppression (NAICS) was agreed [1]. The intent of the study item is to study and evaluate the additional performance gains that can be provided for advanced receivers with network assistance. Specifically, objectives of the study item for RAN1 are:
· For data/control channels of interest, identify and agree on realistic deployment scenarios and co-channel inter- and intra-cell interference conditions (including corresponding network/transmission parameters) for evaluating different interference cancellation (IC) or interference suppression (IS) receivers, including the following two main scenarios:
· Intra-cell interference resulted from current SU-/MU-MIMO operation 

· Inter-cell interference based on deployment scenarios prioritized in Rel-11, taking into account scenarios, once defined, under Rel-12 WIs/SIs such as small cells.

· 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 
As the first step of study in RAN1, the scenarios for evaluation of NAICS were discussed in RAN1#72bis [2]. As a result, three scenarios that include both homogeneous and heterogeneous network deployment with different levels of coordination were selected for future evaluation. This contribution discusses which channels should be studied and evaluated in the NAICS study item with higher priority.
2 Prioritization on channels for NAICS evaluation
In LTE Release 11, besides the different downlink reference signals, there are currently three different physical layer channels: PDSCH, PDCCH, and E-PDCCH. Furthermore, PDSCH can be divided into in CRS based PDSCH (TMs 1~7) and DMRS based PDSCH (TMs 8~10). Each of the channels has different characteristics as summarized in Table 1.
Table 1. Different physical layer channels and their characteristics.

	Physical Layer Channel
	Characteristics

	PDCCH
	· Transmitted on first n OFDM symbols (variable size)
· Interleaved over the entire system bandwidth
· Multi-antenna transmission: CRS based transmit diversity (predefined precoding)

	E-PDCCH
	· Transmitted on the data region (variable size)

· Transmitted on one or more configured RBs in a localized or distributed manner

· Multi-antenna transmission: DMRS based precoder cycling or beamforming

	PDSCH (TMs 1~7)
	· Transmitted on the data region (variable size)

· Transmitted on one or more RBs

· Multi-antenna transmission: CRS based transmit diversity, open/closed loop spatial multiplexing, MU-MIMO, DRS based beamforming

	PDSCH (TMs 8~10)
	· Transmitted on the data region (variable size)

· Transmitted on one or more RBs

· Multi-antenna transmission: DMRS based spatial multiplexing


Given the multiple physical layer channels and their different characteristics, the effect of interference generated from different physical channels would be also different. Furthermore, depending on which physical channel is the victim of the interference, the effect of the same physical channel could be different. For example, if the interfering channel is PDCCH, the effect of this interfering channel would be different when the victim channel is E-PDCCH and PDSCH. A total of 16 different victim-aggressor pairs would be possible from the different physical layer channels listed in Table 1. It would be highly unrealistic for RAN1 to evaluate all of the 16 different pairs during the limited study item period. Given the situation, we propose the following prioritization of victim-aggressor pairs:
Table 2. Proposed prioritization of victim-aggressor pairs for NAICS evaluation.

	
	Victim Channel
	Aggressor Channel

	First priority
	PDSCH TM10
	PDSCH TM10

	Second priority
	PDSCH TM10
	PDSCH TM4

	
	PDSCH TM4
	PDSCH TM10

	
	PDSCH TM4
	PDSCH TM4

	Third priority
	Remaining victim-aggressor combinations


Considering the fact that any specification support for NAICS would be for Release 12 and onwards and the evolution of LTE specification is mainly focused on the direction of DMRS, we feel that it is important to concentrate the study on DMRS based transmission modes. TM10 seems to be a good starting point for this reason. Additionally, by evaluating DMRS based PDSCH, it would be possible to assess the gains of NAICS applied for inter-TP (or inter-cell) interference as well as MU-MIMO interference. Other PDSCH victim-aggressor pairs (ex. TM4) can be considered as a second priority. Note that the evaluation of CRS based PDSCH should focus on assessing the gains of NAICS applied for inter-TP (or inter-cell) interference. 
Other remaining victim-aggressor pairs involving control channels (PDCCH and E-PDCCH) can be studied after we have some concrete understanding on the benefits of NAICS for PDSCH and the use cases for applying NAICS have be identified for these victim-aggressor pairs. At this point, it seems that NAICS for control channels is not of high priority given the relatively small fraction of wireless resources utilized by PDCCH/E-PDCCH and the flexibility in configuration of PDCCH/E-PDCCH.
3 Conclusions
This contribution discusses the prioritization of channels to be evaluated in the NAICS study item. We propose the following prioritization: 
	
	Victim Channel
	Aggressor Channel

	First priority
	PDSCH TM10
	PDSCH TM10

	Second priority
	PDSCH TM10
	PDSCH TM4

	
	PDSCH TM4
	PDSCH TM10

	
	PDSCH TM4
	PDSCH TM4

	Third priority
	Remaining victim-aggressor combinations
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