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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

This clause shall start on a new page.

The present document …

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
RP-142250: " New Study Item proposal: Study on Network-Assisted Interference Cancellation and Suppression for UMTS ".

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Objective of Network-Assisted Interference Cancellation and Suppression for UMTS
The objectives of the study item are the following:
1. 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. Identify the UE receiver types with interference awareness that can be beneficial in the identified scenarios. Both interference cancellation (IC) receiver and interference suppression (IS) receivers, e.g., type 3i receiver, should be considered (RAN1).

3. Investigate the potential NAICS solutions to benefit the receivers with interference awareness:

· 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).
The study shall include considerations to minimize the impact on physical layer and legacy terminals and networks.
5
Target Scenarios

The target scenarios for the UMTS NAICS study are:
1. Intra-NodeB scenario: Interference between collocated cells in the HomoNet (UE1 in Figure x1)

In intra-NodeB scenario, the interfering cell and the serving cell are collocated at the same NodeB. The percentage of UEs in this scenario depends on the number of sectors for the NodeB, for example, 3-sector deployment or 6-sector deployment. 

2. HetNet scenario: Interference between Macro and LPN in the HetNet (UE2 in Figure x1) 

In HetNet scenario, the communications between Macro and LPN via the RNC can be either instant or with a certain delay. The percentage of UEs in this scenario depends on the deployment of LPN as well as the soft handover parameters.

3. Inter-NodeB scenario: Interference between non-collocated cells in the HomoNet (UE3 in Figure x1)

In inter-NodeB scenario, the interfering and serving cells are not collocated. It is noted that the percentage of UEs in this scenario depends on the number of sectors for the NodeB, as well as the soft handover parameters.

It should be noted that for scenarios 1~3, both non-MIMO and MIMO interference can be considered.
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Figure x1 NAICS scenarios.
6
Evaluation Methodologies

6.1
Assumptions on Receiver Architectures
6.2
 Evaluations in HetNet Scenario
The simplified topology illustrated in Figure x1, which has been used during the HetNet study, is to be used for the evaluations in HetNet scenario. 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 x1: The simplified topology to analyze the ICS receiver in HetNet scenario
Table Y: Received signal powers at each UE location

	UE Location
	LPN Ior / Ioc [dB]
	Macro Ior / Ioc [dB]
	Macro2 Ior/Ioc [dB]

	L1
	5.2774
	18.555
	0.92192

	L2
	8.3307
	18.003
	0.66949

	L3
	12.144
	17.59
	1.1988

	L4
	16.951
	17.167
	1.6937

	L5
	23.603
	16.737
	2.1588

	L6
	34.812
	16.302
	2.5979


6.3
Evaluations in HomoNet Scenario
For the HomoNet scenario study, a simplified topology is used for the evaluations. A network model with 57 Macros is assumed. As illustrated in Figure x2, 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 x2: 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. Cell4 is at NodeB2, which is located to the left of NodeB1. 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 x1.

Table x1: 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. Cell1, Cell2 and Cell4 are modeled in the link-level simulator. All other 54 Macro cells are considered to be as the part of additive white Gaussian noise, Ioc. In Table x2, the Ior/Ioc for Cell1, Cell2 and Cell4 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 x2: Received signal powers at each UE location

	UE Location
	Cell1 Ior / Ioc [dB]
	Cell2 Ior / Ioc [dB]
	Cell4 Ior / Ioc [dB]

	L1
	0.9284
	0.9284
	1.3652

	L2
	2.2069
	-0.4839
	1.3492

	L3
	3.3436
	-2.0188
	1.3011

	L4
	4.6009
	-4.1759
	1.1889

	L5
	7.0488
	7.0488
	-7.4781

	L6
	8.3485
	5.6575
	-7.4589

	L7
	9.5478
	4.1851
	-7.4018

	L8
	10.846
	2.3283
	-7.2863
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Annex A: Performance Evaluation Methodology

A.1
Link Simulation Assumptions

Description of  link level simulation parameters
Table x3: Link level simulation assumptions set-up
	Parameter
	Value

	Number of cells
	3

	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

	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, VA30 (VA120 optional)

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	Type 3i, Pre-decoding Type IC receivers (Post-decoding Type IC optional)
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