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14.1.1
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title:
Network Assistance Interference Cancellation and Suppression for LTE
Acronym: LTE_NAICS

Unique identifier:

NOTE:
If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. Please tick (X) the applicable box(es) in the table below:

	This WID includes a Core part
	x

	This WID includes a Performance part
	x


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 …

	
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	x
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


NOTE:
Core, Performance and Testing parts of RAN WIs are usually Building Blocks.
If you are in doubt, please contact MCC.
2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	Network-Assisted Interference Cancellation and Suppression for LTE
	


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

To achieve higher network capacity under co-channel interference, the study item of Network Assisted Interference Cancellation and Suppression was approved with the objectives of identifying advanced interference cancellation (IC) or Interference Suppression (IS) receivers with and without network assistance, evaluating their performance/complexity trade-off, and studying potential system level gain and specification impact. 
RAN4 identified several candidate NAICS receivers and concluded that these receivers can achieve noticeable performance gain over Rel-11 LMMSE-IRC receiver in most scenarios, and the gains depend on the different interference profiles. It is also concluded in RAN4 that some network assistance/coordination can reduce receiver complexity compared to requiring UE to blindly detect all the interference parameters. Based on RAN4 studies, blind detection for some parameters was found acceptable in some cases (e.g., under some interference conditions) in terms of complexity and performance, but not in some other cases and further study is needed. Furthermore, RAN4 reached the working assumption to limit the scope of Rel-12 study to total layers (serving + interfering) up to 3 and number interferer to cancel to 1.
Similarly, RAN1 also concluded that higher-layer signalling of parameters related to interference PDSCH could be beneficial to reduce the blind detection complexity or performance degradation. Candidate parameters for higher-layer signalling were identified for further study both in RAN1 and RAN4. Parameters desirable for UE blind detection (from a possibly reduced subset) were identified to reduce scheduling restriction and signalling overhead. RAN1 also concluded that further investigation of CSI enhancement is needed in order to help to ensure that NAICS receivers can achieve a user throughput gain.
In order to realize the observed gains of identified NAICS receivers in commercial deployments as early as possible, it is proposed to start the work item phase to further agree on the exact parameters for signalling based on the candidates already identified and specify necessary signalling. After the necessary signalling is defined, the appropriate receiver performance can be specified in RAN4.
4
Objective

4.1 Objective of SI or Core part WI or Testing part WI
The work item is to specify network assistance signalling for LTE downlink data channels and applicable to SL-IC/R-ML/E-MMSE-IRC receivers under inter-point interference scenarios.  In the Rel-12 scope, the advanced receiver is assumed to be capable of processing up to 3 total layers (serving + interfering) and cancelling 1 interferer. The detailed objectives include:
· (RAN4)  Identify and agree on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters.
· As a starting point, parameters are those identified in the study item phase as desirable for blind detection, namely: 
· Presence or absence of interference 
· Transmission modes (TM)
· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern
· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
· CFI (if not coordinated and required by receiver implementation)
· (RAN1) Starting from the candidate parameters identified for higher-layer signalling in the study item conclusion in RAN1 and any subset restriction under which RAN4 identifies that some parameter combinations could be blindly detected jointly, RAN1 will decide on the final higher-layer signalled parameters, including any subset restriction, taking into account:

· RAN4’s input and conclusion on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters
· The system impact of higher-layer signalling or network coordination, including signalling overhead and the performance impact of any scheduling restriction due to subset restriction.
·  (RAN1) Investigate CSI enhancements for NAICS receivers; if necessary specify the identified enhancements.
· (RAN1) Depending on the conclusion for blind detection under higher-layer signalling, dynamic signalling from an interference or a serving cell can be evaluated. 
· (RAN2) Specify higher-layer signalling as agreed in RAN1.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
Specify demodulation and CSI feedback performance requirements based on the signalling of interference parameters as specified in the core part of the work item, as well as on the assumed UE blind detection as agreed in RAN4. 
· Target a unified performance requirement for the above considered NAICS receivers, including requirement covering both DMRS and CRS
· Ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH,  and/or lack of higher-layer signalling, in a wide range of typical network deployment conditions (including also 4Tx) for both CRS based and DM-RS based TMs. 
4.3
RAN time budget proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
Once the WI/SI is approved, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.

	RAN #63
Q2/2014
RAN #64

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	76bis
	76bis
	85bis
	85bis
	85bis
	83bis
	70bis
	70bis
	70bis
	70bis
	77
	77
	86
	86
	86
	84
	71
	71
	71
	71

	2
	
	
	
	
	
	
	1.5
	
	
	3
	
	
	
	
	
	
	1.5
	
	

	RAN #64
Q3/2014


	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf
	
	
	
	
	
	
	
	
	
	

	78
	78
	87
	87
	87
	85
	72
	72
	72
	72
	
	
	
	
	
	
	
	
	
	

	2.5
	
	1
	
	
	
	
	
	
	1.5
	
	
	
	
	
	
	
	
	
	

	RAN #65
Q4/2014
RAN #66

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	78bis
	78bis
	87bis
	87bis
	87bis
	85bis
	72bis
	72bis
	72bis
	72bis
	79
	79
	88
	88
	88
	86
	73
	73
	73
	73

	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	2

	
Q1/2015   RAN #67


	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf
	
	
	
	
	
	
	
	
	
	

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	

	RAN #67
Q2/2015
RAN #68

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	80bis
	80bis
	89bis
	89bis
	89bis
	87bis
	74bis
	74bis
	74bis
	74bis
	81
	81
	90
	90
	90
	88
	74
	74
	74
	74

	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	2


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:
5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	


10
Expected Output and Time scale

	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	
	
	
	
	
	
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Comments for each spec.
By default a new specs can only be new for one of both parts.
	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	36.211
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);
Physical Channels and Modulation
	RAN #65
	Core part

	36.213
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);
Physical layer procedures
	RAN #65
	Core part

	36.331
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);
Radio Resource Control (RRC);
Protocol specification
	RAN #65
	Core part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);
User Equipment (UE) radio transmission and reception
	RAN #68
	Perf. part

	
	
	
	
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Comments for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.
11
Work item rapporteur(s)
<FamilyName>, <GivenName>

Company:
MediaTek Inc.
Email:
Jeff.Zhuang@mediatek.com
12
Work item leadership

Primary: RAN1 WG
Secondary: RAN4 WG, RAN2 WG
NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.
13
Supporting Individual Members
	Supporting IM name

	MediaTek Inc.

	Qualcomm

	Samsung

	Sprint

	Verizon

	Telecom Italia

	CMCC

	CATR

	China Unicom

	CHTTL

	ITRI

	Panasonic

	ZTE

	Lightsquared

	Orange

	T-Mobile USA

	US Cellular

	AT&T

	III

	China Telecom

	Potevio

	Intel

	ALU

	Alcatel Shanghai Bell

	LGE

	Ericsson

	Nokia

	NSN

	CATT

	Broadcom

	Huawei

	HiSilicon

	

	


form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
