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1. Introduction
In this contribution, we consider the desired and interference channel of interest under several common operational scenarios, as stated in the first objective of the study item [1]. Based on the analysis, we propose a staged approach to study the NAICS receivers. 
2. Desired channel: (E)PDCCH vs. PDSCH   
Our view is that (E)PDCCH and PDCCH as a desired channel is not a first focus compared to PDSCH because of the following considerations:

1) Control channel performance  is adequate for cell edge users under normal cell association rule 
2) PDCCH performance under a large cell range extension bias was studied in Rel-11 under FeICIC. It was found that CRS-IC with ABS or reduced-power ABS is a good practice. Further enhancement to PDCCH without using ABS is of interest by suppressing/cancelling interfering PDCCH REs. But improving spectral efficiency of PDCCH is not a first priority since ultimately the advanced receiver processing should bring cell and user throughput gain on PDSCH. Hence we should first address the case of PDSCH to PDSCH interference even if it is for CRE. 
3) From a demodulation perspective, EPDCCH is similar to DMRS-based PDSCH. Therefore, the study of PDSCH can serve as a reference if a receiver is further considered for EPDCCH improvement.
Proposal #1: The first priority is for PDSCH as the desired channel. We can later extend the study of advanced receivers for PDSCH to the use case for (E)PDCCH.
3. Analysis of Interference Channels     
In the analysis below, we see these three different cases for a subframe. For simplicity, we assume one inter-cell interfere here. We can see there are 9 different combinations which we will discuss further assuming that their PDCCH region is aligned, desired PDCCH is larger, and desired PDCCH is smaller. For this analysis, PSS/SSS, CSI-RS, and PRS are not considered. 
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Aligned PDCCH region  
· Desired PDSCH is interfered by interference PDSCH only
· Decoding interference PDSCH for cancellation purpose is at least possible 
	
	I1
	I2
	I3

	D1
	· Interference channel may be estimated from orthogonal or non-orthogonal DMRS ports (unknown: which ports are used)
· Same as intra-cell MU case
· Also same as CRS-less operation under NCT 
· Should be 1st stage 

	· CRS-IC
· TM (including PMI & RI) of interference PDSCH may be needed
· Less likely to happen if SFNs are aligned 

	· CRS-IC

· Interference channel may be estimated from orthogonal or non-orthogonal DMRS ports (unknown: which ports are used)

· Less likely to happen if SFNs are aligned 



	D2
	· Interference channel may be estimated from DMRS ports (unknown: which ports are used)

· Less likely to happen if SFNs are aligned 


	· CRS-IC (colliding or non-colliding CRS)
· Interference channel may be estimated from CRS, TM (including PMI & RI) 
· Similar to intra-cell MU based on TM5
· Commonly encountered. Should be a 2nd stage (only because of possible leveraging from the CRS-IC study)

	· CRS-IC (colliding or non-colliding CRS)
· Interference channel may be estimated from DMRS ports (unknown: which ports are used)



	D3
	· Interference channel may be estimated from orthogonal or non-orthogonal DMRS ports (unknown: which ports are used)

· Less likely to happen if SFNs are aligned 
	· CRS-IC (colliding or non-colliding CRS)

· Interference channel may be estimated from CRS, TM (including PMI & RI) 


	· CRS-IC (colliding or non-colliding CRS)

· Interference channel may be estimated from orthogonal or non-orthogonal DMRS ports (unknown: which ports are used)
· Can be a 2nd stage (wait to leverage CRS-IC study)


Serving cell PDCCH region > Interference PDCCH region
· Desired PDSCH only suffers from PDSCH
· Interference PDSCH suffers from serving cell PDCCH and PDSCH, i.e., with two different interference characteristics in terms of transmission scheme, channel, and modulation. Reliable decoding of interference PDSCH for cancellation purpose may be possible, but improvement by suppressing/canceling serving cell PDSCH to interference PDSCH decoding needs further study.
Serving cell PDCCH region < Interference PDCCH region

· Interference PDSCH only suffers from serving cell PDSCH
· Desired PDSCH suffers from interference PDCCH and PDSCH, i.e., with two different interference characteristics in terms of transmission scheme, channel, and modulation. Gain of suppressing/cancellation only PDSCH interference needs further study. 
Proposal #2: Begin the study assuming aligned PDCCH regions between serving and interference cells, and then extend the performance evaluation to mis-aligned PDCCH region.
Proposal #3: In the first stage, focus on DMRS-based PDSCH as the desired channel with DMRS-based PDSCH as inter/intra-cell interference
Proposal #4: In the second stage, start to consider CRS-based PDSCH for both desired and interference channel when observations from RAN4’s CRS-IC study can be leveraged 
4. Conclusion 
In this contribution, we consider the desired and interference channel of interest under common operational scenarios. Based on the analysis, we propose a staged approach to study the NAICS receivers:
Proposal #1: The first priority is for PDSCH as the desired channel. We can later extend the study of advanced receivers for PDSCH to the use case for (E)PDCCH.

Proposal #2: Begin the study assuming aligned PDCCH regions between serving and interference cells, and then extend the performance evaluation to mis-aligned PDCCH region.

Proposal #3: In the first stage, focus on DMRS-based PDSCH as the desired channel with DMRS-based PDSCH as inter/intra-cell interference

Proposal #4: In the second stage, start to consider CRS-based PDSCH for both desired and interference channel when observations from RAN4’s CRS-IC study can be leveraged 
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