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1. Introduction
In RAN 59, study on Network-Assisted Interference Cancellation and Suppression for LTE is approved and the objectives of the SI are as follows [1]:
1.  (RAN1) For data/control channels of interest,  identify and agree on realistic deployment scenarios and co-channel inter- and intra-cell interference conditions (including corresponding network/transmission parameters)  for evaluating different interference cancellation (IC) or interference suppression (IS) receivers, including the following two main scenarios:

· Intra-cell interference resulted from current SU-/MU-MIMO operation 

· Inter-cell interference based on deployment scenarios prioritized in Rel-11, taking into account scenarios, once defined, under Rel-12 WIs/SIs such as small cells.

2. (RAN4) Identify reference IS/IC receivers with and without network assistance, and evaluate their performance/complexity trade-off and implementation feasibility  

· Analyze complexity and feasibility of basic receiver structures 

· Receiver structures based on linear MMSE IRC, successive interference cancellation, and maximal likelihood detection are considered as a starting point for reference IS/IC receivers

· Work can be conducted in parallel to step-1

· Based on the RAN1 scenarios agree on co-channel inter- and intra-cell interference models for link-level simulation 

· Evaluate the link-level gain over baseline Rel-11 linear MMSE-IRC receivers and Rel-11 non-linear receivers required for FeICIC

· Indicate (to RAN1) assumptions on the network assistance information for the evaluated receivers under possible network coordination 
3. (RAN1) Study and evaluate the feasibility and potential system level gain as well as specification impact of further advanced receiver:

· Develop system level modelling methodologies for the IS/IC receivers identified in step-2 including input from RAN4 on relevant impairments

· Evaluate the system-level gain of advanced receivers over LTE Rel-11 receivers 

· Identify any physical layer changes and network signalling needed to achieve the system level gain.

· Trade-off study between gain, robustness, and signalling/coordination complexity. If significant gain is identified for solutions with network assistance compared to solutions without network assistance, study the system and specification impact of network-assisted IS/IC

· Work can start at different time for different reference receivers 

Note 1 - All evaluations shall take into account practical transmission and feedback overhead/error/delay and realistic eNB and UE impairment modelling including timing/frequency error and backhaul delay.

Note 2 – The study will cover both TDD and FDD deployments, and both CRS based transmission (including PDSCH and PDCCH) and DMRS-based transmission (including PDSCH and EPDCCH). The study should take into account the co-channel interference scenarios arising from homogeneous and heterogeneous networks including small-cell related WI/SI in Rel-12. 

Note 3 – The study should consider techniques and operation scenarios in other SI/WI (e.g., enhanced DL-MIMO, enhanced CoMP, New Carrier Type, and small cell enhancement), and duplication of work should be avoided.
In this document, we discuss evaluation methodologies that need to be agreed upon and points that need be considered.

2. Evaluation Methodology
In this section, we discuss several issues to be aligned among companies for the evaluation of the system level gains and impact of advanced receivers. 
· Synchronous network vs. asynchronous network
It would be much easier for a UE to cancel or suppress interference from other layers/UEs if the desired signal and interfering signal are received within a certain range, for example, CP length. It is expected that signals from a serving cell arrive within CP length in general, but it is not guaranteed that signals of interest including desired and strong interfering signal generated from different eNBs will arrive within CP length unless the network is synchronized. 
Considering UE implementation complexity, the desired signal and interfering signal to be cancelled out should be processed in a single FFT module, which requires tight network synchronization in multi-cell SU/MU MIMO scenarios in [2]. Likewise CoMP WI in Rel-11 where a kind of CoMP clusters for network synchronization is assumed, synchronized network should also be considered in this SI to cancel or suppress interference. 
· Handover margin
In the system level simulation, RAN1 traditionally sets 1dB of handover margin; however, considering handover latency 1dB of handover margin seems too optimistic and it should be set to 3dB as RAN4 did in their coexistence tests [3]. 

· Transmission mode – CRS based or DM-RS based
It is discussed that the SI will cover both CRS based transmission and DM-RS based transmission, however, it should be decided whether dropped UEs are configured the same TM or different TM while setting the system level simulation. Specifically, when the desired signal is transmitted based on DM-RS, it should be decided whether the interfering signal is assumed to be transmitted DM-RS based or CRS based.  In our view, DM-RS based transmission for all UEs in the simulation setup should be considered with priority.

· Control channel modeling – PDSCH starting symbol
For the evaluation of performance gains, control channel modeling should also be considered. In other words, it should be discussed whether PDSCH starting symbol of desired signal and interfering signal is aligned. If it is aligned, the mechanism of PDSCH starting symbol alignment should also be studied. As a starting point, it seems adequate to evaluate the performance gain under the assumption of aligned starting symbol.
· Evaluation assumptions for small cell
Though the study should consider small cell enhancement but it looks quite challengeable to incorporate the evaluation assumption for small cell enhancements into this NAICS evaluation. Therefore, it is preferred not to consider evaluation assumptions for small cell enhancement which is under the discussion.
· HetNet consideration

In eICIC WI in Rel-11, network signaling is designed as means to mitigate CRS interference from dominant interferers. Similarly, the objective of this SI is also to provide means to mitigate interference from inter- and intra-cell to boost up the capacity. In heterogeneous network, performance gain of network assisted interference cancellation and suppression when the CRE (Cell Range Extension) is applied should be evaluated. 

3. Conclusion

In this contribution, we described several issues that need to be discussed aligned in RAN1 for the system level simulation. 
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