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Discussion/Decision 
1. Introduction

A new study item proposal “Network assisted interference cancellation and suppression (NAICS) for UMTS” has been approved in RAN#66 [1]. The following issue should be studied in RAN1 to better cancel or suppress the interference. In this contribution detailed discussions on target scenarios are given.
Identify the scenarios of interest and simulation assumptions for network assisted interference cancellation and suppression (NAICS). Both homogeneous and heterogeneous networks should be considered (RAN1):

· The scenarios of interest should consider co-channel intra-Node B and inter-Node B interference conditions. 

· Both non-MIMO interference and MIMO interference should be considered.
2. Discussion
In order to meet the rapid growing demand for higher capacity and quick traffic, several techniques are commonly used, such as cell splitting, and heterogeneous network deployment, etc. However, a lot of new cell edges would be created because of these techniques. Strong co-channel interference from the neighbour cells would degrade the downlink performance of cell edges UEs significantly. The potential of ICS (interference cancellation/suppression) capable UE has been observed during the heterogeneous network study. According to link simulation results, significant gain of an ICS capable UE over non-ICS UE can be observed near the cell edge, especially when the UE suffers strong co-channel interference. Considering the past discussions, we propose to study NAICS under the following scenarios.
Figure 1 illustrates the types of interferences that can be handled by NAICS.

1. Intra-NodeB interference between Macro cells in the HomoNet scenario (UE1)

2. Macro interference between Macro cell and LPN in the HetNet scenario (UE2) 

3. Inter-NodeB interference between Macro cells in the HomoNet scenario (UE3)

It should be noted that for all interferences types 1~3, non-MIMO and MIMO interference can be considered.
 In addition, there are two other potential scenarios that could be considered in the future release: interference between portions in the cell portion scenario, and interference within a cell in the non-orthogonal multiple access (NOMA) scenario. In this release, however, the discussions would be focused on HomoNet and HetNet scenarios.
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Figure 1 Types of interference in HomoNet and HetNet scenarios
Table 1 shows the characteristic and proportion for co-channel interference in the existing network. It is can be expected that the cancellation efficiency of intra-NodeB  interference is best for the ICIS UE, because the dominant interference is much stronger than other interference. In addition, this scenario has the advantage that the interfering cell and the serving cell are collocated at the same NodeB. According to the typical system simulation statistics, the percentage of UEs in this scenario is 19% for 3-sector NodeB and 25% for 6-sector NodeB.In Hetnet scenario, two assumptions can be considered between the Macro and LPN, which are ideal and non-ideal backhaul. The ICS efficiency is also high if there is one strong Macro interference to the LPN edge UE. The percentage of UEs in this scenario depends on the location of LPN.
In inter-NodeB scenario, it can be expected that the ICS efficiency is lower compared with the intra-NodeB and Hetnet scenarios, because the dominant interference strength is similar to other interference. According to the typical system simulation statistics, the percentage of UEs in this scenario is 25% for 3-sector NodeB and 22% for 6-sector NodeB.
A summary of the scenario characteristics is listed in Table 1.
Table 1 Summary of the scenario characteristics
	
	Major assumptions for the serving cell and interfering cell
	Percentage of UEs in the network
	Interference characteristic

	intra-NodeB
	· Collocated cells
	3-sector NodeB：19%

6-sector NodeB：25%
	Dominant interference is strong

	Hetnet
	ideal-backhaul between Macro and LPN
	Depends on the number of LPN
	Dominant interference is usually strong

	
	non-ideal backhaul between Macro and LPN
	
	

	inter-NodeB
	non-ideal backhaul between Macro and LPN
	3-sector NodeB：25%

6-sector NodeB：22%
	Dominant interference strength is similar to other interference


According to the discussions above, it can be seen that for intra-NodeB and HetNet scenarios, ICS efficiency is high, and they are common scenarios in the real network deployments. More benefits can be expected to be explored in these two scenarios. In addition, when there is ideal backhaul between the serving cell and the interfering cell, dynamic coordination may be done to achieve more potential benefits to both the system and the UE. It is proposed:
Proposal 1: Study with high priority the intra-NodeB  and HetNet scenarios in the UMTS NAICS SI. 
Proposal 2: Capture the target scenarios into the UMTS NAICS TR.
3
Conclusions

In this contribution we discussed several scenarios for the NAICS which are intra-NodeB , Hetnet and the inter-NodeB scenarios separately. Considering the potential gains to be explored for ICS UEs, it is proposed to study the intra-NodeB and HetNet scenarios in the NAICS SI. 
Proposal 1: Agree to study the intra-NodeB and HetNet scenarios in the UMTS NAICS SI with high priority. 

Proposal 2: Capture the target scenarios into the UMTS NAICS TR.
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