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Title *
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Acronym *
 : FS_LTE_UE_Rx_enh
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

	
	
	


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 *

Mobile data traffic is expected to experience tremendous growth in the next years. To cope with such challenges, improvements in LTE system capacity are required. In search for better user experience, network densification is a new target of the system design and new tools for interference mitigation should be considered. Further strengthening advanced receivers operation in LTE UEs is of key importance for improving cell-edge performance, user throughput and cell capacity. 

Current Rel-11 inter-cell interference mitigation methods include CoMP which is a network-oriented feature to manage interference. On the other hand specifying advanced receiver UE performance requirements in RAN4 is a first step towards increasing the receiver role in the system design. However, the Rel-11 advanced receiver has been envisioned to operate with no aid from network perspective. Hence, further enhancements to inter-cell interference mitigation at the receiver side could be achieved by increasing the degree of co-operation between the transmitter and the receiver. For example, the variations in interference structure due to per PRB scheduling decisions, transmission schemes etc., might require additional tools in order to enable more efficient interference estimation. 

By utilizing the additional assistance information in the receiver, further advanced interference mitigation algorithms can be considered. A modification of the modulation can be considered to enhance the LMMSE-IRC processing. Alternatively, non-linear algorithms can be considered. These algorithms could form a reference UE receiver for performance requirements. 
Advanced receivers with improved interference mitigation capabilities and network assistance can be used to 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,

Such further enhanced advanced receivers require standardization effort for assistance information, transmission modifications and appropriate performance requirements.
4
Objective *

The detailed objectives include following:

· Identify realistic deployment scenarios, traffic models, interference models, and performance metrics to evaluate the performance of further advanced receivers to mitigate interference.

· One or more scenario(s) target inter-cell interference mitigation. 

· One or more scenario(s) target intra-cell (MU-MIMO) interference mitigation.

· Evaluation should be based on realistic modelling of interference, different precoders, ranks and powers possibly applied over consecutive subframes.

· Identify the deployment scenarios  where further advanced receivers can benefit from the network assistance or coordination

· Evaluation should take into account the available backhaul and other network coordination means.

· Study and evaluate feasibility and potential gain by further advanced receiver at link and system levels:

· Identify the suitable baseline receiver structures that could benefit from network assistance.  Baseline receiver structures can target interference mitigation using:

· Widely linear further enhanced LMMSE-IRC processing using real-valued modulations in the continuation of Rel-11 advanced receivers work item.
· SIC based interference mitigation with channel decoding of the interfering signal(s).

· SIC based interference mitigation without channel decoding of the interfering signal(s). 
· Receiver structures targeted to TDM-eICIC are not the focus of this study item.
· Identify the assistance information or network coordination methods for each of the above identified receiver structures
· Identify the specification impact with respect the assistance information or to network coordination aspects, enabling efficient interference cancelation.

All studies should take into account realistic modelling like estimation errors, complexity, feedback overhead, and practical UE implementations.  
5
Service Aspects

None
6
MMI-Aspects

None
7
Charging Aspects

None
8
Security Aspects

None
9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


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.xxx
	Further Enhanced Receivers for LTE UEs
	RAN1
	RAN4
	RAN#61
	RAN#62
	

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments
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Work item rapporteur(s) *



Mihai Enescu, Renesas Mobile Europe Ltd.

12

Work item leadership *



RAN1 primary, RAN4 secondary
13

Supporting Individual Members *

	Supporting IM name

	Renesas Mobile Europe Ltd

	Orange

	Telefonica

	Deutsche Telekom
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