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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:
CRS Interference Mitigation for LTE Homogenous Deployments
Acronym: LTE_CRSIC

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
	

	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)

	X
	Feature (go to 2.2)

	
	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

	590017
	Study on CRS Interference Cancellation for Homogenous Deployments for LTE
	Feasibility study that lead to Work item


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

Interference Mitigation (IM) of Cell-Specific Reference Signals (CRS) has been studied in the Rel-11 Work Item on FeICIC. Due to its benefits under the condition where interference from CRS dominates but is negligible from data assuming data RE muting, the CRS interference mitigation (CRS IM) has been standardized under the above operation conditions for heterogeneous deployments and the corresponding requirements were specified in Release 11. At the same time, the enhanced performance requirements in homogeneous network deployment for MMSE interference rejection combining (MMSE-IRC) receiver were extensively studied and specified in Release 11. The MMSE-IRC receiver can suppress both data and CRS interference without the need to differentiate them. 

A study item (SI), “CRS interference mitigation for homogeneous deployment” was approved at the 3GPP RAN #59 meeting in RP-130393 to study the feasibility of using CRS IM also in a synchronized homogenous network. Under this study item RAN4 developed interference models comprising of the number of interfering eNodeBs to consider and their powers relative to the noise plus the total other cell interference power excluding the considered dominant interference cells. Receiver structures based on MMSE-IRC detector combined with a CRS-IM receiver were also defined in this study item. The CRS assistance information, as specified for Release 11, is available for the UE. The performances for this receiver were simulated at both link and system level. The system study concluded that there is an indeed increase in user perceived throughput (UPT) when the traffic load is low at the interfering cells. The link level study during the study item showed that significant throughput gain can be obtained for cell-edge UE by CRS-IM receiver in LTE homogeneous network under low traffic loading. With regard to UE implementation issues, the CRS-IM receiver is based upon well-defined receivers already used for meeting the existing MMSE-IRC and FeICIC performance requirements. The reuse of these receivers’ structure minimizes the UE complexity. Therefore it is beneficial to specify enhanced performance requirements for this type of receiver i.e. combination of MMSE-IRC and CRS-IM receivers.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
The objectives of this work Items are:

· Specify the UE performance requirements for demodulation tests and CSI to verify that gains with the combined MMSE-IRC and CRS-IM are achieved by practical implementations. 
· Specify the baseline receiver and conformance test conditions to mitigate Cell-specific Reference signals in a synchronized homogeneous network following the conclusion of study item phase: 
· The reference receiver defined in study item in TR 36.863, shall be considered as baseline receiver

· The CRS assistance information, as specified for Release 11, is available for the UE.
· Network deployment scenarios and interference modeling should be considered according to the conclusion and evaluation results of study item, e.g., the number of interfering eNodeBs to be considered,   the interference model/profiles, low traffic load scenarios and synchronous network deployments. 
· Both CRS- and DM-RS based transmission modes should be covered on both serving and interfering cells for the CRS-IM based receiver. The detailed modes should be specified with test conditions.
· RAN4 is to prioritize and initiate the work for non-colliding CRS: 
· In the case of non-colliding CRS, the CRS between serving and dominant aggressor/interfering cell as well as CRS between dominant aggressor/interfering cells are assumed to be non-colliding.
· The case of colliding CRS should be studied, prior to decide to introduce associated requirement scenarios

· In the case of colliding CRS, the CRS between the serving and dominant aggressor/interfering cells and/or  CRS between dominant aggressor/interfering cells are assumed to be colliding.

· The feasibility of CSI requirements, including the UE interference estimation behavior, should be studied prior to introducing associated requirement scenarios.

Note 1: Interference from neighboring cells’ PDSCH is not the focus of this study item. Any interference from data, which varies according to the traffic loading level, is assumed to be suppressed in the same way as in Rel-11 with the baseline MMSE-IRC receivers. 

Work Task Breakdown for RAN4:

· TSG RAN4 #71 (May. 2014): Framework discussion and simulation assumption discussion

· TSG RAN4 #72 (Aug. 2014): Framework and simulation assumption agreed

· TSG RAN4 #72bis (Oct. 2014): Review of initial simulation results, agreements on further simulations, framework finalized

· TSG RAN4 #73 (Nov. 2014):  Review of simulation results and simulation results alignment

· TSG RAN4 #74 (Feb. 2015):  Review of simulation results with implementation margin and draft CRs

· TSG RAN4 #74bis (Apr. 2015): Review of additional results, finalization of requirements scenarios

· TSG RAN4 #75  (May. 2015):  Agreement of CRs, conclusion of new performance requirements

A work item on conformance test aspects will follow this work item. 
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 #64
Q3/2014
RAN #65

	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

	78
	78
	87
	87
	87
	85
	72
	72
	72
	72
	78bis
	78bis
	87bis
	87bis
	87bis
	85bis
	72bis
	72bis
	72bis
	72bis

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1


	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

	79
	79
	88
	88
	88
	86
	73
	73
	73
	73
	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	0.5


	RAN #66
Q1/2015
RAN #67

	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
	75
	75
	75
	75

	
	
	
	
	
	
	
	
	
	0.5
	
	
	
	
	
	
	
	
	
	0.5


	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

	82
	82
	91
	91
	91
	89
	76
	76
	76
	76
	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis

	
	
	
	
	
	
	
	
	
	0.5
	
	
	
	
	
	
	
	
	
	0.5


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
	
	X
	
	
	

	No
	X
	
	X
	X
	X

	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

	36.101
	
	User Equipment (UE) radio transmission and reception
	RAN #68
	RAN4 responsibility

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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)
Li, Shaohua
Company:
Ericsson
Email: Shaohua.li@ericsson.com


12
Work item leadership

RAN WG4
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

	Ericsson

	VERIZON WIRELESS

	China Unicom

	Orange

	Intel

	NEC

	SoftBank Mobile

	eAccess

	NSN

	Alcatel-Lucent

	Huawei

	HiSilicon

	Mediatek

	Sony

	US Cellular

	AT&T

	China Telecom


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"
