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Discussion
1. Introduction
In RAN#66 meeting, a SID of Network-Assisted Interference Cancellation and Suppression for UMTS was agreed [1]. This study is to investigate solutions for the following topics: 

· Identify the parameters to support UE with NAICS capability, for example semi-static/dynamic, cell-specific/UE-specific parameters. The trade-off between gains, and additional overhead and implementation complexity, should be studied (RAN1, RAN2).

· Study mechanisms for offloading UEs with NAICS capability (RAN1, RAN2).

· Study solutions to resolve the CSI mismatch issue for UEs with NAICS capability, e.g., enhanced UE feedback reporting techniques (RAN1).

Several candidate solutions were provided in [2]~[7]. In this contribution, conclusions on the above topics are provided.
2. Discussions
For NAICS signaling, it is proposed to introduce a semi-static signaling to notify the UE whether to exclude the hypothesis of 64QAM for the interfering signal’s modulation type detection [2]. This semi-static signaling can be higher layer signaling transmitted from the RNC. With such prior knowledge, UE’s blind detection performance on modulation order would be improved, and the UE’s complexity can potentially be reduced. The detection performance gains and benefits in complexity are considered to be UE implementation dependent. 
For the study of CQI mismatch due to the mismatch between the measured CQI and the change of interference experienced by the UE, simulation results have shown that Type 3i receiver, over 10% gain can be observed w/o CQI mismatch when there is interference variation, and for pre-decoding IC receiver, about 10% more gain can be obtained. Such gains become larger as the interference strength increases. With 256-chip misalignments between the serving cell and the interfering cell, simulation results show that pre-decoding IC gains remain almost unchanged in the considered intra-NodeB and HetNet scenarios. A CQI mismatch solution [7] is proposed in the HomoNet intra-NodeB scenario and HetNet scenario. In this solution, the serving cell is assumed to have knowledge of the interfering cell’s scheduler. UE reports different CQIs according to different interference types, so that the UE’s serving cell can choose a CQI that matches to the interference type, where the interference type is obtained from the interfering cell’s scheduler. The scheduler at the interfering cell is not affected, hence there is no performance impact on the interfering cell. The scheduler at the serving cell is to select a proper CQI value that matches to the interference type when sending data to a NAICS UE. With the CQI value matching to the interference type, the CQI mismatch issue can be alleviated.
For the study of enhanced offloading, simulation results have shown that at the same location with large interference, the link level performance of a pre-decoding IC UE can be 309%~564% better than the performance of a Type 3 UE in HetNet scenario, and 38%~251% better than a Type 3 UE in HomoNet scenario. With the knowledge of the long term CQI/SINR at the RNC reflecting link level performance, the network is able to offload UEs with acceptable link level performance to the candidate cell. Range extension can then be applied to UE with advanced receiver according to link level performance after offloading. 

Several solutions [3][4][5] have been provided to allow the RNC to acquire long term CQI/SINR information of the serving cell and the candidate cell. In [3], it is proposed to use RRC signalling to send the SINR information. With event triggered SINR reporting, the amount of reports is minimized, and interference in the uplink can be reduced. In [4], long term CQI is reported on HS-DPCCH from the UE to the NodeB first, then the NodeB reports the long term CQI to the RNC on Iub signalling. Cell ID is also introduced in the HS-DPCCH to identify which cell is the second best cell, and the long term CQI is associated with the second best cell. If the second best cell is determined by the network, it is known at both the network and the UE, and Cell ID can be indicated implicitly with the legacy HS-DPCCH format. [5] is similar to [4], however legacy CQI reporting in SF-DC is reused and long term CQI derivation is done at the NodeB. [5] can be applied to a legacy multiflow capable network. If the network does not support multiflow, enhancements in [6] can be applied, so that an SF-DC UE can be used for enhanced offloading in a network not supporting multiflow. Additional modifications at the UE side are also discussed in [6] to reduce the amount of uplink interference. It is desired to adopt a solution with minimum amount of impact to implementation as well as reduced uplink interference to the network.

3. Conclusions
In this contribution, a summary of the NAICS study considering the investigations in parameters to support NAICS UE, enhanced offloading mechanism and CQI mismatch is provided. A related TP is submitted in [8]. 
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