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1
Introduction
In 3GPP RAN #63 meeting, it was agreed to set up a work item targeted on specifying advanced non-linear receiver in Rel-12, based on the extensive study during study item. Consequently, RAN4 are expected to identify and agree on the parameter combinations that could be blindly detected, including:
· Presence or absence of interference 
· Transmission modes (TM)
· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern
· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
· CFI (if not coordinated and required by receiver implementation)
In this paper, we provide our views and analysis on semi-static parameters, including 

· TM
· Cell ID, CRS ports, virtual cell ID, MBSFN pattern

· CFI
· ρA 
The analysis on dynamic parameters are provided in companion papers[1][2].
2 Discussion
· TM
In general, different UEs can be configured with different TMs independently as shown in Table 1. Among those scenarios, Case 1 and Case 3 were prioritized and extensively studied during NAICS SI and significant performance gain are proven under these two scenarios.
Table 1: TM combination in serving cell and interference cell
	
	Serving Cell
	Interference Cell
	Priority

	Case 1
	TM 2/3/4/6
	TM 2/3/4/6 (CRS Colliding)
	High

	Case 2
	TM 2/3/4/6
	TM 2/3/4/6 (CRS Non-Colliding)
	Medium

	Case 3
	TM 8/9/10
	TM 8/9/10
	High

	Case 4
	TM 2/3/4/6
	TM 8/9/10
	Low

	Case 5
	TM 8/9/10
	TM 2/3/4/6
	Low


Considering the limited time for Rel-12 core part (until Sept 2014), it may be good to adopt the phase by phase approach when specifying NAICS receiver in Rel-12. Based on the cases we studied in SI phase, we propose to prioritize the scenarios with the same TMs set for serving cell and interference cell, i.e. Case 1, Case 2 and Case 3 in Table 1 for Rel-12 core part of RAN4. That is, NAICS receiver may assume the same set of TMs for desired signals and interference signals, while the blind detection feasibility among the same set of TMs, e.g. TM2/3/4/6, need to be evaluated in RAN4. For mixed TMs cases, we would need further studies to conclude the performance gain for NAICS receiver. 
Proposal 1: For Rel-12 core part, prioritize the scenarios with the same TMs set for serving cell and interference cell, i.e. Case 1, Case 2 and Case 3 in Table 1.

Proposal 2: NAICS receiver may assume the same set of TMs for desired signals and interference signals, while the blind detection feasibility among the same set of TMs, e.g. TM2/3/4/6, need to be evaluated in RAN4.
· Cell ID, CRS ports, MBSFN pattern, virtual cell ID and CFI
For cell-specific and semi-static parameters, generally it is not difficult for a UE to acquire the necessary information via network signalling even without tight network coordination. A similar mechanism was defined for Rel-11 FeICIC, i.e. the network signaling of MBSFN, CRS AP and cell ID are already supported in Rel-11 spec which allows the network to signal these parameters to a UE. The same approach can be taken for NAICS with the only major difference being that information is provided for interference cancellation and suppression of interfering cell’s PDSCH. Therefore, the same signaling mechanism for such parameters could be introduced for NAICS receiver with minimal standardization effort.

For CFI value, either semi-static signaling and/or network coordination could be introduced for NAICS receiver.
Proposal 3: for Cell ID, CRS ports, MBSFN pattern, virtual cell ID and CFI information, it is provided by semi-static signaling and/or network coordination. Blind detection is not needed.
· UE specific parameter EPRE PA information
For UE specific semi-static parameter PA, Table 2 shows the blind detection performance. Especially, we evaluated the joint blind detection performance of PA and dynamic parameter, including transmission format (TF, i.e. RI, PMI and Modulation) and interference ON/OFF detection. Simulation assumption and detailed results are shown in Annex. As shown in Table 2, 

(1) Compared with genie-aid R-ML receiver, the maximum performance loss is up to 4dB.
(2) Compared with R-ML receiver with TF and Interference ON/OFF detection, the additional loss is more than 2.5dB for certain cases.
On the other side, although UE specific parameter PA is allowed to be configured separately for each UE, network may configure the same value for certain UEs within a period. Thus, with limited semi-static network coordination and limited scheduling constraint, PA could be semi-statically signaled to UE to avoid the performance loss caused by PA blind detection.
Proposal 4: for PA information, network signaling could be provided for NAICS receiver to avoid the significant performance loss.

Table 2: Blind Detection Performance for ON/ON/ON case

	INF Level 1 + Rank 1 INF
	MCS{5,5} 
	MCS{5,14} 
	MCS{14,5} 
	MCS{14,14} 

	R-ML without BD
	2.06 
	3.74 
	9.91 
	10.97 

	R-ML with TF+INF ON/OFF BD
	2.77 
	4.66 
	10.63 
	11.92 

	R-ML with TF + INF ON/OFF + Pa BD 
	3.90 
	5.53 
	11.63 
	12.62 

	INF Level 1 + Rank 2 INF
	MCS{5,5} 
	MCS{5,14} 
	MCS{14,5} 
	MCS{14,14} 

	R-ML without BD
	4.50 
	5.26 
	11.86 
	12.30 

	R-ML with TF+INF ON/OFF BD 
	5.44 
	6.32 
	12.73 
	13.14 

	R-ML with TF+INF ON/OFF + Pa BD 
	5.63 
	6.45 
	13.03 
	13.34 

	INF Level 2 + Rank 1 INF
	MCS{5,5} 
	MCS{5,14} 
	MCS{14,5} 
	MCS{14,14} 

	R-ML without BD
	1.94 
	4.06 
	9.31 
	12.30 

	R-ML with TF+INF ON/OFF BD 
	3.23 
	5.22 
	10.78 
	13.62 

	R-ML with TF+INF ON/OFF + Pa BD 
	5.32 
	7.62 
	13.43 
	15.14 

	INF Level 2 + Rank 2 INF
	MCS{5,5} 
	MCS{5,14} 
	MCS{14,5} 
	MCS{14,14} 

	R-ML without BD
	3.96 
	8.04 
	13.23 
	15.62 

	R-ML with TF+INF ON/OFF BD 
	4.39 
	9.27 
	13.80 
	16.55 

	R-ML with TF+INF ON/OFF + Pa BD 
	4.46 
	9.37 
	14.03 
	16.82 


3 Conclusion
In this paper, we provide our views on the semi-static parameter for NAICS receiver. Our proposals are:
Proposal 1: For Rel-12 core part, prioritize the scenarios with the same TMs set for serving cell and interference cell, i.e. Case 1, Case 2 and Case 3 in Table 1.

Proposal 2: NAICS receiver may assume the same set of TMs for desired signals and interference signals, while the blind detection feasibility among the same set of TMs, e.g. TM2/3/4/6, need to be evaluated in RAN4.
Proposal 3: for Cell ID, CRS ports, MBSFN pattern, virtual cell ID and CFI information, it is provided by semi-static signaling and/or network coordination. Blind detection is not needed.
Proposal 4: for PA information, network signaling could be provided for NAICS receiver to avoid the significant performance loss.
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5 Annex
Table 3: Simulation Assumptions
	Parameter
	Value

	RB numbers
	6

	Cell ID
	[0, 6, 1]

	Interference Cell ON/OFF
	ON/ON

	Channel Type
	EPA

	Doppler Spread
	5

	Sub-frame numbers
	5000

	Rank ([serving cell, interference cell])
	[1,1,1]

[1,2,2]

	Tx antenna numbers ([serving cell, interference cell])
	[2,2]

	Rx antenna numbers ([serving cell, interference cell])
	[2,2]

	Interference model
	1) 7.77dB,

2) 13.91dB

	MCS ([serving cell, interference cell])
	1) [5,5]

2) [14,5]

3) [5,14]

4) [14,14]
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Figure 1. BD Performance of CRS PA under INF = 7.73dB and Rank 1 interference
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Figure 2. BD Performance of CRS PA under INF = 7.73dB and Rank 2 interference
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Figure 3. BD Performance of CRS PA under INF = 13.91dB and Rank 1 interference
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Figure 4. BD Performance of CRS PA under INF = 13.91dB and Rank 2 interference
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