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For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
1 Title *
 :  Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer Aspects
1.1 Acronym *
 : FS_LTE_SC_enh_L1
1.2 Unique identifier *

1.3 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 *

Further enhancements for indoor and outdoor scenarios using low-power nodes were identified as one of the most important topics in the 3GPP workshop on Rel-12 and onward. According to this big interest in small cell enhancements, scenarios and requirements for small cell enhancements were studied and captured in TR36.932. It is needed to study potential technologies of physical-layer aspects for small cell enhancements taking into account these scenarios and requirements.
4
Objective *

The objective of this study is to identify potential enhancements to improve the spectrum efficiency as well as efficient small cell deployment and operation in order to meet the requirements targeted for small cell enhancements in the identified scenarios in TR36.932, and evaluate the corresponding gain, standardization impact and complexity. 
The study shall focus on the following areas:
· Define the channel characteristics of the small cell deployments and the UE mobility scenarios identified in TR36.932, as well as the corresponding evaluation methodology and metrics. 
· Study potential enhancements to improve the spectrum efficiency, i.e. achievable user throughput in typical coverage situations and with typical terminal configurations, for small cell deployments, including

· Introduction of a higher order modulation scheme (e.g. 256 QAM) for the downlink.

· Enhancements and overhead reduction for UE-specific reference signals and control signaling for improved scheduling and feedback granularity in downlink and uplink based on existing channels and signals. 
· Study the mechanisms to ensure efficient operation of a small cell layer composed of small cell clusters. This includes 
· 
· Mechanisms for interference avoidance and coordination among small cells adapting to varying traffic, considering  multicarrier deployments in the small cell layer, dynamic on/off switching of small cells and enhanced interference measurements.

· Mechanisms for efficient discovery of small cells and their configuration. 
· Physical layer study and evaluation for small cell enhancement high-layer aspects, in particular concerning the benefits of mobility enhancements and dual connectivity to macro and small cell layers.
The study should address small cell deployments on both a separate and the same frequency layer as the macro cells, taking into account existing mechanisms (e.g., CoMP, FeICIC) wherever applicable.
Coordinated and time synchronized operation of the small cell layer and between small cells and the macro layer can be assumed for specific operations and synchronization mechanisms shall be addressed.
Backward compatibility, i.e. the possibility for legacy (pre-R12) UEs to access a small-cell node/carrier, will be taken into account in the evaluation of the different proposed enhancements.
This study item shall consider the work of other related study/work item(s) in Rel-12.
 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
	Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer Aspects
	RAN1
	RAN2, RAN4
	RAN#60
	RAN#61
	

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11

Work item rapporteur(s) *

Elean Fan, Huawei, (fanxiaoan@huawei.com)
12 

Work item leadership *

Primary: TSG RAN WG1
Secondary: TSG RAN WG2 and WG4
13

Supporting Individual Members *

	Supporting IM name

	Huawei

	HiSilicon

	CATR

	CATT

	CMCC

	DAC-UPC

	Deutsche Telekom

	DOCOMO

	Ericsson

	Fujitsu

	Hitachi

	IAESI

	Intel

	Interdigital

	KDDI

	LGE

	Mediatek

	Mitsubishi Electric

	NEC

	Nokia Corporation

	Nokia Siemens Networks

	Panasonic

	Orange

	Qualcomm

	Renesas Mobile Europe Ltd

	Sequans

	Sharp

	ST-Ericsson

	Teliasonera

	USCC

	[Alcatel-Lucent]

	[Alcatel-Lucent Shanghai Bell]
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