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1 Introduction
In 3GPP RAN #59 meeting, the study item for Network Assisted Interference Cancellation and Suppression (NAICS) was agreed [1]. The intent of the study item is to study and evaluate the additional performance gains that can be provided for advanced receivers with network assistance. Specifically, objectives of the study item for RAN1 are:
· 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.

· 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 
As the first step of study in RAN1, the scenarios for evaluation of NAICS were discussed in RAN1#72bis [2]. As a result, three scenarios that include both homogeneous and heterogeneous deployments with different levels of coordination were selected. This contribution discusses some of the remaining issues of NAICS evaluation.
2 Reference Performance for NAICS Evaluation
During the online/offline discussions in RAN1#72bis, there was considerable debate on the reference performance with which NAICS evaluation results would be compared. In other words, there were different views on whether NAICS evaluation results should be compared with Release 11 with CoMP or Release 11 without CoMP. NAICS and CoMP do have similarities in that both are designed to handle interference. As a result, it might be viewed that NAICS and CoMP are competing technologies that cannot coexist. However, our view is that CoMP and NAICS have different objectives and can exist individually or coexist in the same system. The basic objective of CoMP is to find an optimal level of interference that maximizes the system performance. The basic objective of NAICS is to lower the effect of interference with the use of advanced receivers. By combining CoMP and NAICS, the network would have higher degree of freedom in optimizing the interference level to maximize the system throughput. For example, with NAICS capable UEs in a CoMP network, the network CoMP coordination can be done with knowledge that the UEs can handle more aggressive interference levels. In other words, if NAICS is combined with CoMP, the range in which interference optimization can be performed would be increased. For the above reason, we think that CoMP and NAICS should not be considered as competing features. And since CoMP and NAICS are not competing features, we do not see the justification in comparing the performances of CoMP without NAICS and NAICS without CoMP. The better performance comparison in evaluating NAICS should be the following:

Table 1. Proposed scenarios for evaluation of NAICS performance gains.

	
	Network
	Terminal
	Notes

	Comparison 1
	R11 CoMP features disabled
	NAICS capable UEs
	Evaluate NAICS gains in a non-CoMP network

	Comparison 2
	R11 CoMP features enabled
	NAICS capable UEs
	Evaluate NAICS gains in a CoMP network


Proposal1: Use the above performance comparison cases for assessing NAICS gains in future NAICS evaluations.
3 Definition of Coordination in NAICS Evaluation
Another issue that saw different views during the online/offline RAN1 discussions was the definition of coordination. In CoMP, coordination is the result of centralized scheduling in the form of coordinated precoding, coordinated scheduling, dynamic point selection, or joint transmission. In essence, the coordination in CoMP is an optimization in the interference level of the system to maximize the system throughput. On the other hand, coordination is also possible in NAICS. In NAICS, a TP could coordinate with another TP by forwarding the parameters of its transmission signals or modifying the characteristics of its transmission signals. For example, a TP could inform a neighbouring TP that it is transmitting PDSCH on a set of RBs. The neighbouring TP could use the information to assign PDSCH on the same set of RBs to a UE that is capable of performing SIC on the interfering PDSCH. Note that in this case, the coordination is not so much about controlling the interference level. Considering the fact that different understanding of coordination is possible, we think it is necessary to clarify what coordination actually means. Furthermore, in order to avoid confusion in comparing and calibrating the evaluation results from different companies during the process of NAICS evaluation, we propose to categorize ‘coordination’ into two different types.
Proposal2: Based on the above, we propose the following clarification of coordination in NAICS:
· Coordination type 1: Any coordination that changes the level of interference experienced by a UE (ex: CS/CB, DPS, DB, JT)
· Coordination type 2: Coordination that does not change the level of interference experienced by a UE (ex: exchange of interference information between cells and informing UE of interference parameters , resource alignment)
Each company should specify whether coordination type 1, type 2, or both is being assumed in their evaluations.
4 Resource Utilization Factor in NAICS Evaluation

During RAN1#72bis, it was agreed that NAICS would be evaluated under FTP traffic. One remaining detail on this topic is the target resource utilization factor for the evaluation. In our opinion, NAICS is a feature that is targeted for situations where the system loading is high. Furthermore, we expect that situations with high system loading would also be where high NAICS performance gains can be achieved. If the system load is low, we do not expect significant NAICS gains since there is little interference to cancel or suppress in the first place. Therefore, we do not see the need to evaluate for low resource utilization factors and would prefer to concentrate on medium to high resource utilization factors. As a starting point, we propose that the resource utilization factor for evaluation of NAICS as 40~50% for medium loaded systems and 60~70% for high loaded systems.
Proposal3: Agree on baseline resource utilization factor for NAICS evaluation as 40~50% for medium loaded systems and 60~70% for high loaded systems.
5 NAICS Evaluation for Medium UE Velocity
Another aspect that is worth considering is the modification on UE speed to include 30km/h as well as 3km/h. In contrary to downlink MIMO or CoMP where the core performance impacting operation is done at the transmitter side, NAICS operation is mainly on the receiver side. In other words, downlink MIMO or CoMP relies on UE feedback and eNB scheduling operation which is subject to latency. However, for NAICS, the core operation is at the UE receiver side which always has an accurate snapshot of channel. As a result, we expect that performance enhancement of NAICS to be more robust against temporal variations. For this reason, it would be worthwhile to evaluate this aspect as part of the NAICS evaluations and capture the relevant observations in the NAICS TR. Note that 30km/h is the UE speed of interest in ITU UMa channel model [3] and 3km/h have been used in 3GPP evaluation campaigns [4], [5].

Proposal4: Include UE velocity of 30km/h as part of the NAICS evaluation scenarios.
6 Conclusions
This contribution discusses some of the remaining issues of NAICS evaluation.  The following proposals are made:
Proposal1: Use the following performance comparison cases for assessing NAICS gains in NAICS evaluations.
	
	Network
	Terminal
	Notes

	Comparison 1
	R11 CoMP features disabled
	NAICS capable UEs
	Evaluate NAICS gains in a non-CoMP network

	Comparison 2
	R11 CoMP features enabled
	NAICS capable UEs
	Evaluate NAICS gains in a CoMP network


Proposal2: Based on the above, we propose the following clarification of coordination in NAICS:
· Coordination type 1: Any coordination that changes the level of interference experienced by a UE (ex. CS/CB, DPS, DB, JT)
· Coordination type 2: Coordination that does not change the level of interference experienced by a UE
Each company should specify which type of coordination is being assumed in their evaluations.
Proposal3: Agree on baseline resource utilization factor for NAICS evaluation as 40~50% for medium loaded systems and 60~70% for high loaded systems.
Proposal3: Include UE velocity of 30km/h as part of the NAICS evaluation scenarios.
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