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3GPP™ Work Item Description
For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Title *: Study on Interference Suppression Subframe for LTE
Acronym * : 	Comment by John M Meredith: 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.
Unique identifier *	Comment by John M Meredith: 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 .
 
1	3GPP Work Area *	Comment by John M Meredith: Put an X in one or more of the boxes.
	X
	Radio Access

	
	Core Network

	
	Services



2	Classification of WI and linked work items
2.0	Primary classification *	Comment by John M Meredith: 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.
This work item is a … *	Comment by John M Meredith: 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 .
	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

	
	Study on Interference Suppression Subframe for LTE

	



Go to §3.
2.2	Feature
	Related Study Item or Feature (if any) *	Comment by John M Meredith: Identify any work, possibly in a previous Release, which gave rise the current Feature.

	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 … *	Comment by John M Meredith: 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.
	
	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) *	Comment by John M Meredith: Identify any requirements specified in, eg, an OMA specification, and which need to be considered during the elaboration of the current stage 1 work.

	Organization
	Document
	Remarks

	
	
	



Go to §3.
2.3.2		Stage 2  *	Comment by John M Meredith: 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.
	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: * 	Comment by John M Meredith: 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.
Go to §3.
2.3.3		Stage 3 *	Comment by John M Meredith: 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).
	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: * 	Comment by John M Meredith: 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.
Go to §3
2.3.4		Test spec *	Comment by John M Meredith: All testing items must be associated with the provisions of a testable, stage 3, requirement.
	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	



Go to §3.
2.3.5		Other *	Comment by John M Meredith: This clause is intended to be used in rare cases where the work does not fit into the foregoing classifications.
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	



Go to §3.
2.4		Work task *	Comment by John M Meredith: For guidance on the use of work tasks, see 3GPP TR 21.900 §6.0.2
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	



3	Justification *	Comment by John M Meredith: Explain in sufficient detail why this work is needed.
Interference reduction is seen as the final frontier for improving the system performance especially for users at the cell edge in a single frequency network. Interference rejection methods at the UE receiver have been in discussion with the standards group, e,g, MMSE-IRC. These methods exploit the structure of the interference as seen by the UE receiver. 
LTE standard defines several different transmission modes (TM) which can be configured on per user basis. TM1 and TM2 apply the same complex transmission weight on data and cell specific pilots on per transmit port basis. TM4 and TM6 use pre-coding of data tones with PRB and user specific pre-coder matrix of a given rank. TM3 circulates a fixed set of predefined pre-coders of a given rank across data tones within given user allocation. TM5, TM7, TM8 and TM9 apply beamforming of a given rank to both data and user specific pilot tones within given user allocation. Furthermore, due to Cell-ID specific shift of pilot tone positions, pilot (data) tones of serving eNodeB may or may not overlap with pilot (data) tones of interfering eNodeB, even if the eNodeBs are time synchronized. The standard also in general does not require FDD LTE eNodeBs to be synchronized in time, hence interference measured on pilots may include contribution of both pilot and data tones of interfering eNodeBs. Very few combinations of TMs of interfered and interfering users allow for meaningful interference suppression processing at the interfered user receiver.
Applying interference suppression for undesired combination of TMs can lead to limited performance gains as compared to non-interference suppression processing (baseline receiver). The current state of the Release 11 LTE standard doesn’t guarantee exploiting the interference suppression processing at the user equipment (UE) to a full extent. The interference rejection receiver has been envisioned to operate with no aid from the network. Further enhancements to inter-cell interference mitigation at the receiver side can be achieved by increasing the degree of co-operation between the transmitter and the receiver. 
In order to provide additional assistance for the receiver, we introduce the interference suppression subframe (ISS) in which a set of eNodeBs, causing interference to corresponding UEs, allocate for their transmissions. These eNodeBs collaborate in their scheduling and may provide additional information to UEs as part of setting ISS. Such assistance could be in the form of scheduling different UEs with favourable TM combinations by participating eNodeBs in ISS. This allows the UEs to reliably estimate the interference (or interference statistics) to aid in successfully applying interference suppression receiver leading to maximum performance improvement. The ISS may be configured in the form of a bit map in a broadcast message.
Advanced receivers with improved interference mitigation capabilities and network assistance can be used to better mitigate the inter-cell interference when the UE is close to the cell edge, or the intra-cell interference originating from MU-MIMO transmissions when the UE is in the inner part of the cell.
The proposed study will focus on aspects of ISS and to examine the signalling schemes needed to enable the UE to achieve the full benefits of interference cancellation. The proposed study also considers aspects of utilizing ISS to many practical deployment scenarios (e.g., intra-cell MU-MIMO, CoMP, heterogeneous network, and small cell), and related system design enablers (i.e., network signalling assistance and enhanced link adaptation).
4	Objective *	Comment by John M Meredith: 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.
The objectives of the study item are:
· Identify the deployment scenarios  where advanced receivers can benefit from the network assistance or coordination
· Evaluation should consider many practical deployment scenarios (e.g., intra-cell MU-MIMO, CoMP, heterogeneous network, and small cell)
· Evaluation should take into account the available backhaul and other network coordination means for ISS
· Identify the network parameters including TM combinations to be used in ISS for each of the transmission modes that lead to the largest throughput benefit from interference suppression
· Evaluation may consider different network parameters including TM combinations, Synchronization, Modulation, related system design enablers (i.e., network signalling assistance and enhanced link adaptation)
· Study and evaluate feasibility and potential gain with ISS
· Evaluate the link level simulation under the TM combinations
· Evaluate the system level sector throughput with the ISS in place
· Identify practical receiver(s) that can be considered in ISS  for system-level evaluation and system impact investigation
· Practical network deployment and UE implementation impairments (e.g., synchronization offset, propagation delay, UE channel estimation error, demodulation/decoding error) should be considered in the evaluation
· Develop the efficient signalling structure and required information to be exchanged to enable ISS 
· Evaluate the feedback overhead and backhaul required to enable network assistance and ISS
· Identify the specification impact with respect the assistance information or to network coordination aspects, enabling efficient interference cancelation.
The study item needs to cover both synchronized and unsynchronized networks and both TDD and FDD frame structures.

5	Service Aspects
No impact.
6	MMI-Aspects
No impact.
7	Charging Aspects
No impact.
8	Security Aspects
No impact.
9	Impacts *	Comment by John M Meredith: 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.
	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	X



10	Expected Output and Time scale *	Comment by John M Meredith: 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.
	New specifications *
[If Study Item, one TR is anticipated]	Comment by John M Meredith: 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

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

	
	Study on Interference Suppression Subframe for LTE
	RAN1
	RAN2, RAN4
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications *
[None in the case of Study Items]	Comment by John M Meredith: List, in the bottom part of the table:
	existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	



11		Work item rapporteur(s) *	Comment by John M Meredith: The name of a physical person. If the person is new to 3GPP work, give full contact coordinates, in particular, email address. 
Amin Mobasher, Broadcom Corporation

12		Work item leadership *	Comment by John M Meredith: 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.
		Primary: RAN1
Secondary: RAN2, RAN4

13		Supporting Individual Members *	Comment by John M Meredith: 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.
	Supporting IM name

	Broadcom Corporation

	[Orange]

	[Renesas]

	[Intel]

	[Qualcomm]

	[MediaTek]

	[Verizon]

	[AT&T]

	[Sprint]

	[CMCC]

	[China Telecom]

	[China Unicom]

	[Telecom Italia]

	[T-Mobile]

	[Ericsson]

	[ST-Ericsson]

	[Huawei]

	[CATT]

	[ZTE]

	[KDDI]

	[NTT DoCoMo]

	[Panasonic]

	[Sharp]

	[Hitachi]

	[Vodafone]

	[TI]

	[NEC]

	[NSN]

	[LGE]

	[Motorola]

	[Samsung]

	[China Mobile]

	[CEWiT]

	[Telefonica]

	[USCellular]

	[CATR]

	[BTInternet]

	[DT]

	[DISH]

	[ALU]

	[Rogers]



form change history:
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41
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v1.9.0: a clean sheet
v1.8.0: includes comments from SA#24 
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v1.5.0: includes comments made at TSGs#23 (Phoenix)
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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"
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2002-07-04: "USIM" box changed to "UICC apps"
