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1 Introduction
In Release 12, Network-Assisted Interference Cancellation and Suppression (NAICS) was investigated as part of the study item on Heterogeneous Networks [2]. In Release 13, a Study Item (SI) focused “on Network-Assisted Interference Cancellation and Suppression for UMTS” has been agreed and initiated in RAN#66 [1]. The study item lists within its objectives the investigation of scenarios of interests, simulation assumption, UE receivers and potential NAICS solutions.

This contribution provides some initial considerations towards starting the investigation on NAICS according to the SI. 
2 Discussion
2.1 Study scenarios and simulation assumption 

The SI on NAICS calls for a study encompassing both homogeneous and heterogeneous network scenarios [1], where the interference shall include both inter and intra cell co-channel interference, and possible MIMO interference.  In our view, the study scenarios should allow the study to identify whether NAICS can provide overall system gains and if so, in which conditions. During the work on the heterogeneous networks SI, it was concluded that system simulation were needed to to fully capture the performance of NAICS.  In order to assess these potential gains, a set of study scenarios should be agreed upon. The scenarios should be generic (i.e. not a corner case), so that they can be re-used for different simulation assumptions and receiver type. Moreover, the scenarios scope should enable system simulation. To that effect, details regarding network type (homogeneous, heterogeneous), channel model, backhaul model and inter/intra site communication should be provided. 
2.2 Potential UE benefits
The Heterogeneous Networks study item [2] studied NAICS in terms of potential gains for UEs using pre-decoding IC, post decoding IC, or type 3i receivers. The link simulation results showed benefits for using IC. 
Network assistance incorporates additional signaling in such a way that the network informs the victim UE of the interferer’s control parameters either explicitly (copy of the parameters in an additional channel) or implicitly (transmission of the interferer’s UE ID).  Note that although network assistance is not mandatory (Interference cancellation can be performed blindly with the UE figuring out the parameters itself), it would improve the performance and reduce the implementation complexity in the UE receiver, albeit at the cost of additional network signaling. 
2.3 Potential Network benefits
NAICS should provide benefits back to the network in terms of improved system performance while keeping the implementation impact minimized for the UE and network, as well as in the specifications.  UEs with the ability to perform interference cancellation have a higher tolerance to the cell interference level, which translates into an extended cell range and/or additional network capacity. 
For the network, another important benefit is second-best cell offloading. When a UE is IC enabled and the network has information about this capability, it is possible for the network to decide to offload the UE to a neighbour cell. Due to the higher tolerance to interference, the IC-capable UE can be offloaded to a so-called second best cell (with a higher interference than the serving cell) and still maintain good performance.
Offloading means more interference headroom for the serving cell, a better sharing of the traffic load between the cells and potential improvement of the overall system throughput metric. 
2.4 Potential NAIC solutions 
NAICS has been found to be beneficial for IC-capable UEs for different use cases according to [2].  For example, blind IC methods have been reported as being effective to improve the interference conditions for the UE; however the lack of knowledge about it at the network side makes it problematic for the network to benefit from having IC-capable UEs. 
One of the objectives stated in the SID refers to investigate the potential NAICS solutions to benefit the receivers with interference awareness. In particular, the  study of “mechanisms for offloading UEs with NAICS capability” and “solutions to resolve the CSI mismatch issue for UEs with NAICS capability” are mentioned. 
In this regard, any enhanced network signalling to be proposed as a solution for fulfilling the objectives of the SID shall result in a performance gain for the network, without excessively impacting both the network and the UE receivers in terms of overhead, cost and complexity. For example, the signalling method can be benchmarked in terms of impact on the cancellation efficiency, the amount of offloading from the loaded cell to the second best cell, as well as the drop rate for the offloaded UEs. 
PROPOSAL 1: The scenarios for this SI should be generic enough to be re-usable for different simulation assumptions and receiver type. 
PROPOSAL 2: The outcome of the SI on NAICS shall provide benefits for the network side and not only for the UE side.

PROPOSAL 3: Mechanisms for offloading UEs with NAICS capabilities shall be addressed by the scenarios and simulation assumptions to be used by this SI.

3 Conclusion
This paper presents a view on what is considered important to be studied as part of the recently initiated SI “On Network-Assisted Interference Cancellation and Suppression for UMTS”. A brief overview on the possible study scenarios and simulation assumptions is provided. Topics for potential benefits to the UE and network are discussed, along with considerations that should be taken into account for the potential NAICS solutions in general. From the discussion, the following proposals are drawn:
PROPOSAL 1: The scenarios for this SI should be generic enough to be re-usable for different simulation assumptions and receiver type.  

PROPOSAL 2: The outcome of the SI on NAICS shall provide benefits for the network side and not only for the UE side.

PROPOSAL 3: Mechanisms for offloading UEs with NAICS capabilities shall be addressed by the scenarios and simulation assumptions to be used by this SI.
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