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1. Introduction
In RAN 59, study on Network-Assisted Interference Cancellation and Suppression for LTE is approved and the objectives of the SI are as follows [1]:
1. (RAN1) 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.
In the last meeting, RAN1 agreed on the evaluation assumptions and scenarios for NAICS with some FFSs [2]. Based on the agreed scenarios, we discuss channels of interest for NAICS, i.e. channels of interest as desired and interfering signals in this contribution. 

2. Desired and interfering physical channels

The scope of the SI covers CRS based transmission including PDSCH and PDCCH and DM-RS based transmission including PDSCH and EPDCCH, which can be as desired and interfering channels. Before discussing on the channels of interest in this SI, we first list up the combinations of desired and interfering physical channels in the following Table 1 and examine characteristics for each case. 
As shown in the Table 1, there are 16 combinations of desired and interfering channels in total and there are four different interfering channels for a single desired channel. Given the desired channel, the interference mitigation algorithm to the different interfering channels would be different for each interfering channels. Alternatively, there could be a single advanced receiving algorithm that mitigates all the possible different interferences. The former is “case-by-case optimized NAIC technique” and may show best performance gain for each case with the cost of increased receiver complexity, i.e. UE may be required to equip multiple NAIC receiver algorithms. The latter is “unified NAIC technique” and its performance may be inferior to the “case-by-case optimized NAIC technique” for a certain interfering channel. Preferably, for the sake of UE receiver complexity, the outcome of the SI should be “unified technique” covering all the different interfering channels with acceptable performance loss compared to the “case-by-case optimized NAIC technique”. Therefore, we would propose to study on the trade-off between performance gain and UE receiver complexity and to decide whether we take a phased approach and derive case-by-case optimized solutions or a unified solution covering all the case. 

Table 1 Combination of Desired Channel and corresponding Interfering Channel
	Desired
      Channel

Interfering

Channel
	CRS-based PDSCH
	DM-RS based PDSCH
	PDCCH
	EPDCCH

	CRS-based PDSCH
	· Main focus of the SI
	· Main focus of the SI
	· May not be the interest of the SI in terms of cell-edge/cell-average throughput
	· EPDCCH can be considered as (DM-RS based) PDSCH

· Can be of interest but may not be the focus in the perspective of cell-edge/cell-average throughput

	DM-RS based PDSCH
	· Main focus of the SI
	· Main focus of the SI
	· May not be the interest of the SI in terms of cell-edge/cell-average throughput
	· EPDCCH can be considered as (DM-RS based) PDSCH

· Similar to DM-RS based PDSCH to DM-RS based PDSCH 

· Can be of interest but may not be the focus in the perspective of cell-edge/cell-average throughput

	PDCCH
	· Happens if CIF differs among cells
	· Happens if CIF differs among cells
	· May not be the interest of the SI in terms of cell-edge/cell-average throughput
	· Possibly happens if CIF differs among cells

	EPDCCH
	· Can be of interest

· Similar to DM-RS-based PDSCH to CRS-based PDSCH
	· Can be of interest

· Similar to DM-RS-based PDSCH to CRS-based PDSCH 
	· May not be the interest of the SI in terms of cell-edge/cell-average throughput
	· Can be of interest 

· Similar to DM-RS-based PDSCH to DM-RS-based PDSCH


In a view of UE receiver complexity, having unified NAIC solution seems desirable however it is a bit questionable if there could be meaningful unified receiver solutions and it should be studied further though. If we take a phased approach, we could narrow down targeting channels of interest and we would suggest focus on PDSCH including CRS-based and DM-RS based with high priority based on the observations in the Table 1. 

Considering that interference cancellation/suppression from the desired PDCCH may not significantly affect to the cell-edge or cell-average throughput improvement, PDCCH as (desired) target channel may not be of interest of the SI. In addition, PDSCH interference to desired PDSCH seems a mostly commonly encountered case and it seems reasonable to mainly focus on the PDSCH rather than PDCCH. While PDCCH interference to desired PDSCH happens if CIF differs among cells, the interference from the PDCCH to PDSCH is limited i.e. PDCCH only spans up to 4 symbols in a subframe. Therefore, PDCCH may not be the first priority of the SI. 
EPDCCH is similar to the PDCCH in the perspective of contribution to the system capacity improvement. On the other hand, EPDCCH may be considered as DM-RS-based PDSCH and EPDCCH interference can be mitigated with the receiver which handles DM-RS based PDSCH interference. Still, it should be studied further whether the EPDCCH can be considered same as DM-RS-based PDSCH; EPDCCHs of different UEs can be multiplexed within a PRB and it is not guaranteed that the interference characteristic within a PRB is not consistent, which makes UE receivers complicated cancelling out the interference. 

3. Conclusion

In this contribution, we listed up the categories of desired and interfering physical channels and examine characteristics of each case. Preferably, it seems desirable to have a single advanced receiving algorithm that mitigates all the possible different interferences for the sake of UE receiver complexity and we propose as follows: 

Proposal: 
The solution of the SI is universal for all agreed scenarios and interfering channels considering UE receiver implementation.  
However, if it is hard to find “unified NAIC solution” or the performance gain of “unified NAIC solution” is marginal, and we take a “case-by-case optimized NAIC solution”, then we propose as follows:

Proposal:
 Focus on PDSCH interference to desired PDSCH for the SI with the first priority.

Proposal: 
EPDCCH as a desired/ interfering channel may be of interest with low priority. 

Proposal: 
PDCCH as a desired channel may not be of interest of the SI
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