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1 Introduction

In last RAN1 and RAN4 meeting, WF [1] on terminology of candidate receivers and LS [2] related deployment scenarios / evaluation assumptions for NAICS were agreed. Based on this agreement, we discuss channels of interest and receiver approach for NAICS.
2 Discussion
In RAN1 LS [2], deployment scenarios and coordination and backhaul assumptions with some FFSs are as follows. 
· NAICS Scenario 1:

· Homogeneous network, macro only, ISD = 500m

· ITU UMa channel model

· Non-ideal backhaul between sites (same assumptions as for SCE SI)

· Coordination assumptions:

· Intra-site information exchange is possible

· Inter-site information exchange is subject to the backhaul latency

· FFS whether complexity of information exchange is also taken into account

· NB: This scenario is similar to CoMP scenario 1 in TR36.819

· NAICS Scenario 2a:

· SCE Scenario 1, with the modification that the small cell deployment is sparse not clustered (FFS: 4 or 10 per macro)

· Backhaul assumptions:

· Between macro-cell and small cells within its coverage, and small nodes under the coverage of one macro: Non-ideal 

· Between macros of different sites: Non-ideal

· Coordination assumptions:

· Intra-site information exchange is possible

· Inter-site information exchange is subject to the backhaul latency

· FFS whether complexity of information exchange is also taken into account

· NAICS Scenario 2b:

· Same as NAICS Scenario 2a, with the following exceptions:

· Backhaul assumptions between macro and small nodes within its coverage, and between small nodes under the coverage of one macro: “fibre access 4” as per TR36.932

· Coordination assumptions: 

· According to the backhaul assumptions, information exchange is possible in the following cases:

· Intra-site 

· Between a macro and a small node within its coverage

· Among small nodes within the coverage of the same macro

· According to the backhaul assumptions, the information exchange is subject to the backhaul latency (+ FFS complexity) in the following cases:

· Inter-site between macros 

· Between a  macro and a small node outside its coverage
· Among small nodes within the coverage of different macros
Given the scenarios and reference receiver, the receiver operation, complexity, and required network assisted information of interfering channels for interference mitigation algorithm could be different for each scenario. And, the interference mitigation algorithm would be different according to combinations (as shown in Table 1) of desired and interfering channels. Two approaches for NAICS receiver can be considered as follow.
· Approach 1: Case-by-case optimized NAIC technique
· Given the desired channel, the interference mitigation algorithm to the different interfering channels would be different for each interfering channels.

· Lead best performance gain for each case with the cost of increased receiver complexity.
· UE may be required to equip multiple NAIC receiver algorithms.
· Approach 2: Unified NAIC technique

· Single advanced receiving algorithm that mitigates all the possible different interferences and scenarios.
· The performance may be inferior to the ‘approach 1’ for a certain interfering channel.

· It seems desirable for UE receiver complexity

Preferably, for the sake of UE receiver complexity, the outcome of the SI should be ‘approach 2’ covering all the different interfering channels and scenarios with acceptable performance loss compared to the ‘approach 1’. 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 cases.
If we take a phased approach, we could narrow down targeting channels of interest and we would suggest focusing on PDSCH including CRS based and DM-RS based with high priority based on observations in the Table 1.
Table 1Combination 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


3 Conclusion
In this contribution, we provide our view of channels of interest and receiver type approach for NAICS. 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. So, we propose as follows:

· Proposal 1: 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 2:  Focus on PDSCH interference to desired PDSCH for the SI with the first priority.
· Proposal 3: EPDCCH as a desired/ interfering channel may be of interest with low priority. 

· Proposal 4: PDCCH as a desired channel may not be of interest of the SI
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