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1. Introduction

A new study item proposal “Network assisted interference cancellation and suppression (NAICS) for UMTS” has been approved in RAN#66 [1]. In this contribution, the evaluation methodologies for UMTS NAICS are proposed, including the assumptions on Interference Cancellation/Suppression (ICS) receiver architectures, evaluation scenarios and simulation assumptions.
2. Discussions
2.1 Assumptions on ICS receiver architectures

During the HetNet study, 3 types of ICS receiver architectures have been discussed [2]. Based on the assumptions in Section 7.1.8.2.1, we propose also to study based on the same types of ICS receiver architectures. 
1. Symbol level IC (SLIC) receiver: SLIC receiver can be considered as the pre-decoding IC receiver introduced in the HetNet study. The SLIC UE does not decode the interfering signal but reconstruct it from the demodulated values at symbol level. In this case the UE needs to know modulation and code set of interfering signal.

2. Codeword level IC (CWIC) receiver: CWIC receiver can be considered as the post-decoding IC receiver introduced in the HetNet study. The UE demodulates and decodes the interfering signal and then reconstructs and cancels it from the total received signal at codeword level. In this case in order to decode the interfering HS-PDSCHs, the UE needs to know the transport block size and HARQ RV information besides the modulation and code set of the interfering signal.

3. IS receiver: IS receiver can be considered as the LMMSE based, e.g., Type 3i receiver. This is the legacy UE introduced in UMTS Rel-7. The reference of this interference suppression receiver is in TR 25.963.
2.2 Evaluation methodology

In order to study the ICS receiver performance in the network, both HomoNet and HetNet scenarios can be considered. For the HetNet scenario, the simplified topology which has been introduced during the HetNet study can be reused [2]. For the HomoNet scenario, a simplified topology is proposed. The derivation of the HomoNet scenario is similar to the HetNet scenario.
2.2.1 Proposed scenario for HetNet

For the HetNet scenario, we propose to reuse the simplified topology illustrated in Figure 1, which has been used during the HetNet study. The detailed descriptions of the evaluation methodology in HetNet scenario can be found in TR25.800, Section 7.1.8.3. 
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Figure 1: The simplified topology to analyze the ICS receiver in HetNet scenario
2.2.2 Proposed scenario for HomoNet

For the HomoNet scenario study, we propose to use a simplified HomoNet topology for evaluations. A network model with 57 Macros is assumed. As illustrated in Figure 2, 8 possible UE locations are created and shown in the figure (marked from L1 to L8). In the following we elaborate the network layout and UE locations.
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Figure 2: The simplified topology to analyze the ICS receiver in HomoNet scenario
A hexagonal cell structure is assumed with ISD = 500 meters. Cell1, Cell2 and Cell3 are collocated at NodeB1, whose position is the origin. The selected UE locations should be able to be served by Cell1 or Cell2. It is assumed that Cell1’s RSCP is stronger than Cell2’s RSCP such that RSCP(Cell2) – RSCP(Cell1) should vary from -9dB to 0dB. Based on this rule, we assume 8 locations L1, L2, …, L8 lie near the border of Cell1 and Cell2. The coordinate of the locations are listed in Table 1.

Table 1: Coordinates of L1~L8

	UE Location
	Coordinates

	L1
	[-500/3, 0]

	L2
	[-500/3, 10]

	L3
	[-500/3, 20]

	L4
	[-500/3, 33]

	L5
	[-500/6, 0]

	L6
	[-500/6, 5]

	L7
	[-500/6, 10]

	L8
	[-500/6, 16]


We assume that all 57 Macro cells transmit with full power and shadow fading is off. Only Cell1 and Cell2 are modeled in the link-level simulator as the serving cell or interfering cell. All other 55 Macro cells are considered to be as the part of additive white Gaussian noise, Ioc. In Table 2, the Ior/Ioc for Cell1 and Cell2 is listed for different UE locations. Note that location L1, L2, …, L8 can be served by both Cell1 and Cell2 depending on the CIO.
Table 2: Received signal powers at each UE location

	UE Location
	Cell1 Ior / Ioc [dB]
	Cell2 Ior / Ioc [dB]

	L1
	-2.8180
	-2.8180

	L2
	-1.5302
	-4.2210

	L3
	-0.3658
	-5.7282

	L4
	0.9556
	-7.8212

	L5
	6.3347
	6.3347

	L6
	7.6314
	4.9404

	L7
	8.8220
	3.4593

	L8
	10.1022
	1.5845


2.2.3 Link level simulation assumptions
Link level simulation assumptions for both HomoNet scenario and HetNet scenario are listed in Table 3
Table 3 Link level simulation assumptions

	Parameter
	Value

	P-CPICH_Ec/Ior
	-10dB

	HS-PDSCH Ec/Ior
	-1dB

	Common channel cancellation
	CPICH, P-CCPCH and SCH from interfering cell are cancelled.

	Spreading factor for

HS-PDSCH
	16

	TBS
	Variable

	CQI Feedback Cycle
	1 TTI

	CQI Feedback Delay
	4 TTI

	CQI feedback error
	0 %

	HS-DPCCH ACK/NACK feedback error
	0 %

	Maximum number of HS-DSCH codes
	15

	Number of HARQ Processes
	6

	Maximum Number of HARQ Transmissions
	4

	Propagation Channel Type
	PA3

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	Type 3i, SLIC, CWIC


3. Conclusions
This contribution discusses the assumptions on ICS receiver architecture and evaluation methodologies for the HomoNet scenario and the HetNet scenario. 
Proposal 1: Agree on the assumptions for the receiver architectures, and the evaluation methodologies for the HetNet scenario and for the HomoNet scenario.
Proposal 2: Capture the agreed assumptions for the evaluation in the TR.
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