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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.

Title *
: Network Assisted Interference Cancellation and Suppression for LTE

Acronym *
: LTE_NAICS
Unique identifier *

1
3GPP Work Area *

	X
	Radio Access

	
	Core Network

	
	Services


2
Classification of WI and linked work items

2.0
Primary classification *

This work item is a … *

	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	Network-Assisted Interference Cancellation and Suppression for LTE


	


Go to §3.

2.2
Feature

	Related Study Item or Feature (if any) *


	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … *

	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1

Stage 1

	Source of external requirements (if any) *


	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2

Stage 2  *

	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: *
 

Go to §3.

2.3.3

Stage 3 *

	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s)

Or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: *
 

Go to §3

2.3.4

Test spec *

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5

Other *

	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4

Work task *

	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification *

The study item of Network Assisted Interference Cancellation and Suppression, since its approval in RAN#59, has made significant progress after the identification of deployment scenarios and some candidate NAICS receiver types (i.e., ML/R-ML, SLIC, CWIC, E-LMMSE-IRC, WLMMSE-IRC).  RAN4 has spent a lot of effort to characterize the dynamic interference condition under FTP traffic and defined several typical geometry profiles and a dynamic interference on/off model. Based on the evaluation results, E-LMMSE-IRC/SL-IC/R-ML/CWIC all achieve noticeable performance gain over Rel-11 LMMSE-IRC receiver in most scenarios, and the gains depend on the different interference profiles. SL-IC/R-ML has larger gain compared to E-LMMSE-IRC in many cases with genie-aided interference information. RAN1’s system performance provides a system angle that takes into account all the possible realistic conditions with corresponding occurrence probabilities. System evaluation was based on validated link abstraction methods or using embedded actual link level simulation. Preliminary system level results indicated that E-LMMSE-IRC/SL-IC/R-ML all showed noticeable gains over baseline MMSE-IRC receivers, which is aligned with the observations from link level evaluation.
As to network assistance, it is found that, compared to requiring NAICS receivers to detect all interference parameters, some network signalling/coordination can be beneficial for reducing receiver complexity and/or improve performance with increased robustness under intra-cell and inter-cell interference scenario. The interference transmission parameters that can be considered for signalling and that for receiver detection are for further study. Some transmission parameters may be either detected or corresponding signalling of those parameters may be introduced. Such assistance signalling may use higher layers regardless of whether the associated transmission parameter is higher-layer configured or dynamic. Some dynamic assistance signalling can be considered if sufficient system-level gain is shown. In RAN4, there is no consensus yet on the feasibility and performance of blind detection receivers. Comparing blind detection receivers with genie-aided receivers, there is varying degree of performance degradation from minimal to noticeable, depending on operation assumptions.   The next focus in RAN4 will be the evaluation of the performance and complexity of blind detection of interference parameters, including which parameters to be blindly estimated by the UEs. 
In order to be able to translate the promising gains into actual performance improvement in commercial deployment as early as possible, it is proposed to start the work item phase targeting Rel-12, even though RAN1 and RAN4 are still evaluating the performance and complexity of blind detection of interference parameters and assessing which transmission parameters of interferers to be signalled or coordinated or detected. After the necessary signalling is defined, the appropriate receiver performance can be specified in RAN4. 
4
Objective *

This is a parent WI for specification of network assisted interference cancellation and suppresion in the following parts: 

a.
RAN1, RAN2, and RAN3 specifications

b.
Performance requirements in RAN4 specifications

c.
Conformance testing in RAN5 specifications (to follow).
5
Service Aspects

No impact.

6
MMI-Aspects

No impact.

7
Charging Aspects

No impact.
8
Security Aspects

No impact.

9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	X


10
Expected Output and Time scale *

	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	


11

Work item rapporteur(s) *

Jeff Zhuang (MediaTek,  jeff.zhuang@mediatek.com)
12

Work item leadership *



Primary: RAN1

Secondary: RAN4, RAN2, RAN3
13

Supporting Individual Members *

	Supporting IM name

	MediaTek Inc.

	Qualcomm

	Verizon Wireless

	China Mobile

	CHTTL

	Lightsquared
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