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Foreword

The coloured highlight of the Unique IDentifier (UID) reflects the status of the work items e.g. ongoing, completed, etc.
Stopped Features and Studies are listed at the end of the present document.

Legend:

Completed WI
Ongoing WI
Moved WI to/from another Release
Stopped WI
The present document has been produced by the ETSI MCC department. 
The overall document was coordinated by Adrian Zoicas (MCC Work Plan Coordinator), who wishes to thank all the contributors for their dedication and quality of inputs.
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1
Scope

The present document contains work items on "Small Cells" across 3GPP Releases and TSGs.
2
3GPP work items on Small Cells
	UID
	Name
	Resource
	WI_rapporteur
	TSs_and_TRs

	
	Release 7
	
	
	

	20052
	Deleted - Study on Performance Improvements in Small Cells using HSDPA/EDCH
	R4
	Cingular
	none

	
	Release 12
	
	
	

	570023
	Study on Scenarios and Requirements of LTE Small Cell Enhancements for E-UTRA and E-UTRAN
	RP
	China Mobile
	LTE 36.932

	580041
	Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer aspects
	R1,R2,R4
	Huawei
	LTE 36.872

	580044
	Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher-layer aspects
	R2,R3
	NTT DOCOMO
	LTE 36.842


3
Release 7
3.1
Study on Performance Improvements in Small Cells using HSDPA/EDCH UID_20052 (stopped at RP#32)
Resources:
R4,R1
	UID
	Name
	Acronym
	Hyperlink
	Status_Report
	Notes
	TR

	20052
	Study on Performance Improvements in Small Cells using HSDPA/EDCH
	SMALLCELLS
	RP-050782
	RP-060263
	RP#32 (Jun 2006) stopped at 0% completion
	none


Supporting Companies:
Cingular Wireless, Motorola, Nokia
RAN#30 St Julian, December 2005
Justification

There is a need to investigate the possibilities to further enhance the ability of HSDPA/HSUPA in certain deployed environments beyond the macro cellular case.  
HSDPA and HSUPA are very important capabilities for operators.  It is critical that performance of these channels especially in environments and deployment scenarios that are not macro cell based be maximized for a wide range of data services, rates, and throughputs.  This is especially important in smaller cells with lower mobility and “contained” environments, most notably outdoor micro-cells (with at least some users indoor and in building pico-cells. 

This is especially relevant when 3GPP technologies compete against technologies deployed specifically to serve contained environments.  The UE(s) in these situations may not be the typical hand held terminal but could be embedded implementations inside computers, or a PCMCIA type data card (or other diverse form factors) which may be more amenable to embodiment of the improvements. 

Objective

Establish and characterize the small cell and/or contained environments that are of greatest operator interest.  
The selected environment(s) should be characterized sufficiently to enable accurate simulation of advanced W-CDMA technologies in the environment(s), most notably those using multiple antennas at the UE and/or Node B.  
The number of environments and use cases should be limited in order to allow expeditious completion of this objective.

Expected Output and Time scale (to be updated at each plenary) 

	New specifications

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

	
	
	RAN WG1,

WG4
	
	
	RAN#32
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	TBD
	
	
	RAN#32 
	


The WI is a Building Block: parent Feature 

Radio Interface Improvement

RAN#32 Warsaw, June 2006
RP-060263  Status Report for WI to TSG

Progress Report since the last TSG (for all involved WGs): - None -

List of Completed elements (for complex work items): - None - 

List of open issues: Establish and characterize the small cell and/or contained environments that are of greatest operator interest.

Estimates of the level of completion (when possible): 0%
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Release 12
	UID
	Name
	Resource
	WI_rapporteur
	TR

	570023
	Study on Scenarios and Requirements of LTE Small Cell Enhancements for E-UTRA and E-UTRAN
	RP
	China Mobile
	LTE 36.932

	580041
	Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer aspects
	R1,R2,R4
	Huawei
	LTE 36.872

	580044
	Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher-layer aspects
	R2,R3
	NTT DOCOMO
	LTE 36.842


4.1
Study on Scenarios and Requirements of LTE Small Cell Enhancements UID_570023
Resources:
RP

	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TR

	570023
	Study on Scenarios and Requirements of LTE Small Cell Enhancements for E-UTRA and E-UTRAN
	RP-121418
	RP-121651
	RP#58 completed
	36.932


Supporting Companies:
China Mobile, CATT, NSN, Nokia, Ericsson, ST-Ericsson, Huawei, HiSilicon, ZTE, Panasonic, LGE, Deutsche Telekom, Renesas Mobile Europe, DOCOMO, MediaTek, CATR, Qualcomm, NEC, Orange, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Samsung, Sharp, AT&T, KDDI, China Telecom, Intel
Justification

With the fast-advancing of mobile Internet, mobile data traffic has dramatically increased. This trend has produced tremendous pressures on the capacity and deployment strategies of mobile networks. While it is increasingly difficult and expensive for macro networks to provide cost-effective and flexible capacity expansion by cell splitting, the small cell deployment option is now becoming a very attractive solution, especially for providing better user experience in outdoor/indoor high-traffic areas. Statistics show that a significant and yet increasing portion of voice and data traffic happens at hotspots and indoor. Based on such backgrounds, further enhancements for small cell deployments were identified as one of the most interesting topics in the 3GPP workshop on Rel-12 and onward.

 In the small cell deployments, propagation, mobility and interference profiles differ substantially from traditional macro networks. Backhauling options are also diversified for small cell deployment and operation due to practical limits and historical reasons. Therefore, how to utilize the abovementioned characteristics to provide optimized solutions for small cell deployments to meet demands on higher bandwidth, higher performance, lower cost and adaptation to various backhauls is becoming an important issue for further evolution of E-UTRA and E-UTRAN.

Objectives:
to focus on scenarios and requirements of small cell enhancements, with the following aspects: 

· Identify the target deployment scenarios and the relevant characteristics:

· Definition and characterization of small cells;

· Targeted deployment scenarios e.g. used spectrum, backhaul and synchronization.

· Identify the key requirements for small cell enhancements:

· Deployment related requirements;

· Capability related requirements e.g. peak data rate;

· System performance requirements e.g. spectrum efficiency, coverage and mobility (in idle and connected states);

· Operational requirements, e.g. architecture, complexity, cost, energy efficiency etc.

The outcome of this study item will provide a baseline for further work on the small cell enhancements. 

4.2
Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer aspects UID_580041
Resources:
R1,R2,R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TR

	580041
	Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer aspects
	06/12/2013
	90%
	RP-122032
	RP-131373
	RP#61 TR 36.872 v100 for 1-step approval. Completion 09/13=>12/13
	LTE 36.872


Supporting Companies:
Huawei, HiSilicon, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, AT&T, CATR, CATT, China Mobile, DAC-UPC, Deutsche Telekom, DOCOMO, Ericsson, Fujitsu, Hitachi, IAESI, Intel, Interdigital, KDDI, LGE, Mediatek, Mitsubishi, Motorola Mobility, NEC, Nokia Corporation, NSN, Orange, Panasonic,  Pantech, Qualcomm, Renesas Mobile, BlackBerry, Samsung, Sequans, Sharp, ST-Ericsson, Telefonica, Teliasonera, Texas Instruments, T-Mobile USA, USCC, Verizon, ZTE

Triggered by Rel-12 TR 36.932 Study on Scenarios and Requirements of LTE Small Cell Enhancements for E-UTRA and E-UTRAN UID_570023
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.

Objective:
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 TR 36.932, 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 to better match the scheduling and feedback in time and/or frequency to the channel characteristics of small cells with low UE mobility, 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 and the need for enhanced interference measurements, focusing on multi-carrier deployments in the small cell layer and dynamic on/off switching of small cells.

· Mechanisms for efficient discovery of small cells and their configuration. 

· Physical layer study and evaluation for small cell enhancement higher-layer aspects, in particular concerning the benefits of mobility enhancements and dual connectivity to macro and small cell layers and for which scenarios such enhancements are feasible and beneficial.
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 feasibility and benefits of radio-interface based synchronization mechanisms shall be addressed.

Backward compatibility, i.e. the possibility for legacy (pre-R12) UEs to access a small-cell node/carrier, shall be guaranteed (except for features studied for small-cells using NCT) and the ability for legacy (pre-Rel-12) UEs to benefit from small-cell enhancements can be considered, which shall be taken into account in the evaluation of the different proposed enhancements. The introduction of non-backwards compatible features should be justified by sufficient gains.

This study item shall consider the work of other related study/work item(s) in Rel-12.

4.3
Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher-layer aspects UID_580044
Resources:
R2,R3

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TR

	580044
	Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher-layer aspects
	06/12/2013
	78%
	RP-122033
	RP-131087
	RP#61 completion 09/13=>12/13
	LTE 36.842


Supporting Companies:
NTT DOCOMO, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, AT&T, China Telecom, CMCC, DAC-UPC, Deutsche Telekom, Ericsson, Fujitsu, Huawei, HiSilicon, IAESI, III, Intel, InterDigital, KDDI, KT Corp., LG Electronics, MediaTek, Motorola Mobility, NEC, NSN, Nokia, Orange, Panasonic, Pantech, Qualcomm, Renesas Mobile, BlackBerry, Samsung, SEQUANS, Sharp, ST-Ericsson, Telefonica, TeliaSonera, T-Mobile USA, Verizon, ZTE
Triggered by Rel-12 TR 36.932 Study on Scenarios and Requirements of LTE Small Cell Enhancements for E-UTRA and E-UTRAN UID_570023
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 TR 36.932.
It is needed to study potential technologies of higher-layer aspects for small cell enhancements taking into account these scenarios and requirements (e.g., increased user throughput and enhanced mobility performance).

Objectives:
to identify potential technologies in the protocol and architecture for enhanced support of small cell deployment and operation which should satisfy scenarios and requirements defined in TR 36.932. 
The study shall be conducted on the following aspects:
· Identify and evaluate the benefits of UEs having dual connectivity to macro and small cell layers served by different or same carrier and for which scenarios such dual connectivity is feasible and beneficial.

· Identify and evaluate potential architecture and protocol enhancements for the scenarios in TR 36.932 and in particular for the feasible scenario of dual connectivity and minimize core network impacts if feasible, including:

· Overall structure of control and user plane and their relation to each other, e.g., supporting C-plane and U-plane in different nodes, termination of different protocol layers, etc.

· Identify and evaluate the necessity of overall Radio Resource Management structure and mobility enhancements for small cell deployments:

· Mobility mechanisms for minimizing inter-node UE context transfer and signalling towards the core network.

· Measurement and cell identification enhancements while minimizing increased UE battery consumption.
For each potential enhancement, the gain, complexity and specification impact should be assessed.

The study shall focus on potential enhancements which are not covered by other SI/WIs.
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