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1.5 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. However, the UE performance in homogenous deployment may be further improved by using the same CRS IM capability as defined for FeICIC, especially when similar interference conditions arise under low traffic loading of neighboring cells and under similar scope as in FeICIC i.e. synchronous network operation and UE reference receiver assuming single FFT processing. But further study is needed to understand the significance of any potential performance gain and the corresponding traffic loading levels. If the gain is justified for specific loading levels, UE performance requirement for CRS IM could be specified with additional performance requirements. Also, it is assumed that the introduction of CRS IM based receiver requirements for homogenous deployments will only use the existing Release 11 signaling of CRS assistance information. The enhanced performance requirements in homogeneous network deployment for MMSE interference rejection combining (MMSE-IRC) receiver were extensively studied and specified in Release 11. Some of these previously identified scenarios studied in Release 11 for specifying MMSE-IRC receiver performance requirements and the corresponding link/system parameters can be reused also for CRS IM. 
1.6 4
Objective *

The objectives of this Study Items are:
· Identify the partial traffic loading levels and other realistic system level parameters (e.g. traffic and interference models including interference level, time offset between cells and frequency offset between cells) and performance metrics for studying the feasibility of CRS IM in a synchronized homogenous network assuming:

· 3GPP Case 1 as a starting point
· non-colliding CRS between serving and dominant aggressor/interfering cells and
· non-colliding CRS between dominant aggressor/interfering cells

· The homogeneous deployment and relevant system parameters should reuse as much as possible those defined in the Rel-11 performance study of MMSE-IRC  

· Identify the baseline receiver which can be used for evaluating the gain of CRS IM in a synchronized homogenous network considering:
· Reuse of CRS IM receiver assumed for Release 11 FeICIC.
· Reuse of MMSE-IRC receiver as the baseline receiver. MMSE-IRC does not differentiate CRS or data interference when suppressing them and was assumed for Release 11 work item on interference rejection combining.
· Agree on interference levels, interference models and simulation parameters for link level evaluations.

· Evaluate the system level and link level gains of CRS IM with respect to the baseline MMSE-IRC receiver in a synchronized homogenous network deployment under the various loading levels identified.

· Gains of CRS IM from 1 and 2 aggressor cells CRS shall be evaluated and compared.
· Modeling of realistic CRS IM receiver for system level performance evaluation should be clarified and agreed if possible

· Investigate UE complexity tradeoffs e.g. tradeoff between number of interferers to cancel and the number of transmit antenna ports.
· The introduction of CRS IM based receiver requirements for homogenous deployments will only use the existing Release 11 signaling of CRS assistance information.

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. 
Note 2: Non-colliding CRS is prioritized and will be studied first while colliding CRS is not precluded. But the study will focus only on UE demodulation aspects.
Work Task Breakdown for RAN4:

· TSG RAN4 #66bis (April 2013): 
· Agreement on scenarios and simulation assumptions for system simulations including traffic loading levels. 
· Agreement on the baseline receiver.
TSG RAN4 #67 (May 2013): 

· First review of system simulation results

· Agreements on link simulation assumptions based on traffic loading levels evaluated and the corresponding gain observed. 

TSG RAN4 #68 (August 2013): 
· Review of final system simulation results including realistic CRS IM modeling
· Review of link simulation results

· Conclusion on CRS IM gain in synchronous homogeneous network deployments.
1.7 5
Service Aspects

1.8 6
MMI-Aspects

1.9 7
Charging Aspects

1.10 8
Security Aspects

1.11 9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	X

	Don't know
	
	
	
	
	


1.12 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

	36.863
	Study on Cell-specific Reference Signals  (CRS) Interference Mitigation for Homogenous Deployments for LTE
	RAN4
	
	RAN#62
	RAN#62
	

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	


1.13 11

Work item rapporteur(s) *

Shaohua Li, Ericsson
1.14 12

Work item leadership *

RAN WG4
1.15 13

Supporting Individual Members *

	Supporting IM name

	Ericsson

	ST-Ericsson

	NEC

	MediaTek

	Sony Mobile

	Verizon

	Orange

	Softbank

	Alcatel-Lucent

	LG Electronics

	Renesas

	

	

	

	

	

	

	

	


�Consider the title of the work item carefully, and keep the text reasonably brief.  Avoid titles already in use, including in previous Releases.  Do not mention the intended Release in the title, since timescales may change and move the item to a later Release. Once assigned, avoid changing the title in any substantive way, even if this means the title no longer embraces the full scope of the intended work, as the contents of that work becomes clearer with the passage of time.


�This code will appear in the work plan and is to be used on Change Requests relating to this work item; see�"A word on WI codes/acronyms" at http://www.3gpp.org/Management/WorkPlan.htm . The code proposed by the originator of the work item may be changed at approval time by the TSG if the original proposal is deemed inappropriate.


�Leave this blank for new work items. For revisions, insert the unique_id value allocated by the Work Plan Coordinator; see �http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm .


�Put an X in one or more of the boxes.


�Put an X in one of the boxes in the table below. A work item must be classed as one and one only of the listed categories.  For more guidance, see 3GPP TR 21.900 §6.0.2.


�WIs are identified by their�	title: see guidance above �	unique_id: a numeric value which, once allocated, never changes�	alphabetic (or alphanumeric) code (acronym): for guidance, see "A word on WI codes/acronyms" at http://www.3gpp.org/Management/WorkPlan.htm .


�Identify any work, possibly in a previous Release, which gave rise the current Feature.


�Normally, put an X in one box only.  In simple cases, a single WID can be used to specify two or more stages. For guidance on the definition of stages, see 3GPP TR 21.900 §4.1.


�Identify any requirements specified in, eg, an OMA specification, and which need to be considered during the elaboration of the current stage 1 work.


�It is recommended that the stage 1 specification justifying the stage 2 work be identified. This will typically be in a 3GPP stage 1 TS (give the TS number if already allocated) or, if no TS is yet available, in the corresponding WID (give the Unique_ID value).  Alternatively, it is possible that the stage 1 is to be found in the publication of another body, in which case the second table should be used; be as explicit as possible in identifying the stage 1.


�Briefly explain why no stage 1 is necessary. If the stage 1 is specified by a body other than 3GPP, then identify the source and explain why stage 1 harmonization with 3GPP is not needed.  This situation is exceptional.


�It is recommended that the stage 2 be identified, or, if none, the stage 1 work which gives rise to the stage 3 WID being specified. Occasionally a stage 3 work item will arise from implicit provisions of another stage 3 TS, or even a Change Request to an existing stage 3 TS (which must itself be associated with a work item).


�Briefly explain why no stage 2 is necessary. If the stage 21 is specified by a body other than 3GPP, then identify the source and explain why stage 2 harmonization with 3GPP is not needed.  This situation is exceptional.


�All testing items must be associated with the provisions of a testable, stage 3, requirement.


�This clause is intended to be used in rare cases where the work does not fit into the foregoing classifications.


�For guidance on the use of work tasks, see 3GPP TR 21.900 §6.0.2


�Explain in sufficient detail why this work is needed.


�Give details of the goals to be achieved under this work item.  The level of detail required is explained in 3GPP TR 21.900 §6.0.2. Generally, the deeper the work item is in the heirarchy, the greater the level of technical detail need in the WID.  For high level items (Study Items, Features), the text of this clause should avoid technical language insofar as possible, and concentrate on the benefits which the work will bring to the 3GPP system or its usrs.


�Put an X in one or more boxes.  Use the "don't know" row only if the impacts are unpredictable at the time of writing the WID, not as an excuse for failure to consider the greater picture.


�The time scale for the work is implied by the plenary TSG meeting at which the resulting deliverables will be seen and approved.  There is no need to revise the WID if these initial estimates change during the course of the work, unless other significant changes (eg a change of objectives) are also required, in which case the plenary meetings can be corrected and, if known, the formal numbers for the new TSs and TRs given in place of the original placeholder numbers.


�List, in the top part of the table:�	the new specification(s) which will be produced under this work item�		if possible, give the spec series intended (see 3GPP TS 21.900 §4.0);�		identify the remaining three digits with a temporary designation - eg 34.tpw�		in the case of TRs, indicate whether the TR is:�			xx9xx = intended for publication by the Organizational Partners; or�			xx.8xx = for interal use of 3GPP and not to be published


�List, in the bottom part of the table:�	existing specifications


�The name of a physical person. If the person is new to 3GPP work, give full contact coordinates, in particular, email address. 


�Identify the lead working group (or parent Technical Specification Group) responsible for coordination of the work.  Mention also any other groups from which input may be required.


�See 3GPP Working Procedures, article 39, which specifies the minimum number of supporting IMs required (four, at the time of creating the present form), and the duties of those organizations. There is no upper limit to the number of supporting IMs.





