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1 Introduction
In the last RAN plenary meeting (RAN#63), a new work item on Network Assisted Interference Cancellation and Suppression (NAICS) was approved [1]. As per the WI description, the objective is to specify network assistance signalling for LTE downlink data channels applicable to SL-IC/R-ML/E-MMSE-IRC receivers. In addition, the detailed objectives as it pertains to RAN4 were specified in the WID as:

·  (RAN4)  Identify and agree on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters.

· As a starting point, parameters are those identified in the study item phase as desirable for blind detection, namely:
· 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)
Therefore, the key tasks for RAN4 in the WI phase is to 

· Identify parameter sets that can be blind detected jointly
· Identify subset restrictions on parameters to aid detection
In the companion paper, parameters were classified as semi static and dynamic parameters, and semi-static parameters were treated for discussion. In this paper, we treat dynamic NAICS parameters. 
2 Dynamic NAICS Parameters
· Dynamic parameters: Transmission parameters that could vary dynamically (per-subframe basis) for a given interfering cell.

· Examples: Modulation, PMI, Rank etc.

· For dynamic parameters, the RAN4 recommendation could be to

· Either detect parameter blindly, or

·  Recommend subset restriction on the parameter to aid UE blind detection 

2.1 List of Dynamic Parameters
Among the parameters that were identified in the SI phase as necessary for NAICS receivers, the following belong to the category of dynamic parameters.
· Presence / absence of interferer

· Modulation Order
· PMI

· Rank

2.2 Study Item Conclusions

During the SI phase, parameter detection was discussed extensively in RAN4 covering the aspects of performance and complexity. Subsequently the following agreements were reached on parameter detection pertaining to dynamic parameters:

· TM: For all transmission modes, the presence of interference PDSCH can be blindly detected assuming all other parameters are known.
· DMRS based TMs: For DMRS-based TM, at least DMRS ports (with restriction to port 7/8) and modulation order can be blindly detected assuming all other parameters are known.
· CRS-based TMs: PMI (2 CRS ports), RI, and modulation order can be blindly detected assuming all other parameters are known.
· Modulation Order: For all transmission modes, at least the modulation order can be blindly detected assuming all other parameters are known.
· Rank: For CRS-based transmission modes, at least RI can be blindly detected assuming all other parameters are known.
· PMI: For CRS-based transmission modes, at least PMI rank-1 (2 CRS ports) can be blindly detected assuming all other parameters are known.
In addition, the scope of the WI states that

“In the Rel-12 scope, the advanced receiver is assumed to be capable of processing up to 3 total layers (serving + interfering) and cancelling 1 interferer.”

2.3 Open Issues
Following the study item conclusions, the remaining questions is to determine the combination of dynamic parameters that can be detected and potential subset restrictions to aid UE complexity reduction. The following considerations are taken into account in determining. 
Observation 1: Subset restrictions of semi static parameters (such as VCID, TPR, CSI-RS pattern) have the advantage of minimal to no throughput impact at the system level. However, restriction of dynamic parameters (such as modulation, rank and PMI) can have substantial impact on the system level throughput.
Performance Feasibility on Detecting Combination of Parameters: 

Observation 2: It has been shown from the previous meeting results that a receiver utilizing full blind detection of interferer parameters is feasible and can provide considerable gains as compared to Rel 11 defined LMMSE-IRC receiver at the link level. 
· Phase 1: In the companion papers [3][4], Phase-1 results are presented as per the agreement in [2] to show NAICS gains with full blind detection of interferer parameters for high / low MCS with median and strong interferer profiles. 

· Phase 2: Depending on the scenario and the interferer loading profile, the gains at the median Es/Noc (for 5th – 25th percentile of geometry) range from 12%-25% for full blind R-ML based receivers and from 25%-70% for full blind SLIC based receiver. 
· These results detect interferer parameters including dynamic modulation, PMI, rank and presence of interferers without any assumption of subset restriction. Consequently, system level evaluations are redundant since no restrictions are imposed on these parameters.

3 Conclusions
In this contribution we discussed the options of the NAICS receiver taking into account the complexity, feasibility, and link level performance characterizations. 

Proposal 1: Conclude and indicate to RAN1 on the detection/signaling of semi static parameters as first priority, following which conclusions can be made for dynamic parameters.
Proposal 2: Given that NAICS UE have been shown to be capable of performing blind detection and the fact that system level throughput will be adversely impacted by the restriction of dynamic parameters, we propose full blind detection of dynamic parameters.

Other Proposals on Dynamic NAICS Parameters are summarized in the following table:
	Parameter
	Proposal
	Comments

	Modulation Order
	Blind Detection
	Limiting modulation order is likely impact system level throughput adversely. Blind detection is shown to be feasible.

	PMI
	Blind Detection
	In Rel-12 scope, up to 2 CRS ports are considered. Up to Rank2 PMIs can be blindly detected by the UE.

	Rank
	Blind Detection
	

	Presence /Absence of Interferer
	Blind Detection
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