3GPP TSG-RAN WG4 Meeting #70
R4-140870  
Prague, Czech Republic, 10th – 14th February 2014
Agenda item: 
9.4.3.2
Source:

Nokia Corporation, NSN
Title:

Discussion on NAICS advanced receiver
Document for:

Discussion
1
Introduction
The main task of RAN4 group on the NAICS topic was to [1] [2] identify the IC/IS receivers which can benefit from network assistance and to evaluate their performance/complexity trade-off and implementation feasibility. During past meetings, a significant number of contributions tried to answer the study item questions. In the following we are synthesizing selected observations with respect to the operation of the NAICS advanced receiver.
2
Discussion 

2.1
 Receivers performance
When discussing the NAICS receiver performance one needs to consider the receiver types and the level of network assistance which benefits the advanced receivers, hence genie aided and blind receivers. When analysing the upper bound performance given genie aided receivers, one needs to take into account the complexity of the receiver structure as well. Our previous investigations [3][4], summarized in Figure 1, show that SLIC receiver provides very good performance with reasonable complexity. 
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Figure 1a: NAICS receiver gains vs. LMMSE-IRC baseline, 5-25% geometries, 50 PRB allocation.
Observation:
· SLIC receiver achieves very good performance with reasonable complexity.
2.2 
Receivers assistance
During previous discussions regarding the NAICS receiver assumptions, the interference characteristics have been summarized in [2], while views on the impact on NAICS receiver have been captured in [3]. Interference parameters have been identified in RAN4 discussions [2], while companies’ prioritization with respect to the need of further study for blind estimation has been captured as well. In several companion contributions [5], [8] we have been discussing about SLIC receiver and the most sensitive parameters whose blind estimation reliability and complexity needs to be considered. Parts of this discussion are the interference parameters which can be categorized as system, resource allocation and link adaptation oriented, hence also semi-static and dynamic by nature. The way in which these parameters are signalled to the UE has an impact of the network operation which can make use to a small or large extent of semi-static and dynamic signalling and coordination. The discussion on conveying the interference parameters to the NAICS UE and the implication on network operation needs to be put into the context of NAICS scenarios which consider ideal and non-ideal backhaul scenarios. From a network perspective, a distributed operation of NAICS is the only desirable option with respect to the seamless applicability of NAICS feature in a vast array of scenarios. This implies that the interference parameters can be conveyed to the NAICS receiver by blind estimation as well as by signalling. 
An unconstrained-complexity solution could rely solely on blind estimation of interference parameters, however this is not feasible. Restricting selected parameters characterizing the transmission can decrease the number of hypothesis the NAICS UE would perform, one example being the reduced number of choices for PA parameter. The complexity of a blind detection NAICS UE can also be reduced by limiting the number of interferes to be canceled or by indicating the characteristics of the spatial schemes used by the dominant interferer. In addition, the reliability of the receiver is increased as well, some of the interference parameters being quite sensitive to misdetection as we have shown in [5]. On the other hand, parameters like modulation order do not have a critical impact on performance and hence can be obtained by blind detection. 
Observations:
· Interference parameters can be grouped into system, resource allocation and link adaptation oriented.
· The network assistance solution enables different types of network operation: signalling, coordination and distributed. 

· A distributed network operation of NAICS is the desirable option with respect to the seamless applicability of NAICS feature in a vast array of scenarios.

3
Conclusions

In this contribution we have been summarizing our observations with respect to NAICS UE performance, complexity and implementation feasibility.
We conclude with the following proposals:

· Network assistance based on semi-static and dynamic signalling should be provided for the purpose of:

· Increased NAICS UE reliability.

· Decreased NAICS UE complexity.
· The interference parameters can be conveyed to the NAICS UE as follows

	Detailed parameter
	Fx
	Tx 
	Assumption

	System bandwidth
	6PRBs Wideband
	Semistatically configured
	NN

	Cell ID
	Wideband
	Semistatically configured
	S

	Virtual cell ID
	PRB
	Subframe
	S

	CRS AP
	6PRBs Wideband
	Semistatically configured
	S

	MBSFN configuration
	Wideband
	Semistatically configured
	S

	CFI
	Wideband
	Subframe
	B

	PDSCH allocation
	PRB
	Subframe
	B/S

	PDSCH bandwidth for DM-RS
	 
	subframe
	B

	TM (transmission scheme)
	PRB
	subframe
	B/S

	DMRS APs
	PRB
	Subframe
	B

	nSCID
	PRB
	Subframe
	B

	PMI
	subband PRB
	subframe
	B

	RI
	PRB
	Subframe
	B

	Data to RS EPRE, PA
	Wideband PRB
	subframe
	B/S

	Data to RS EPRE, PB
	Wideband
	Semistatically configured
	S

	Modulation Order
	PRB  
	Subframe
	B
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