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14.1.1
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title:
Study on Elevation Beamforming and FD-MIMO for LTE
Acronym: FS_LTE_ElevationBF_FD_MIMO

Unique identifier:

NOTE:
If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. Please tick (X) the applicable box(es) in the table below:

	This WID includes a Core part
	X

	This WID includes a Performance part
	


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)


NOTE:
Core, Performance and Testing parts of RAN WIs are usually Building Blocks.
If you are in doubt, please contact MCC.
2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	RP-130811
	Study on 3D-channel model for Elevation Beamforming and FD-MIMO studies for LTE
	This SI is the follow-up SI to RP-130811, and it will take into account the findings on 3D channel model in RP-130811


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

The recent popularity of various smart phone multimedia applications led to dramatic increase of wireless data traffic in carriers’ networks across the world. In LTE and LTE-Advanced, MIMO (with 2, 4, or 8 ports) was identified as one of the key technologies to address these capacity demands. While the legacy MIMO systems mostly consider only the azimuth dimension to achieve the MIMO benefits, it was recently discovered that significant capacity improvement can potentially be achieved by using a two-dimensional active-antenna array (2D AAA) to exploit the additional elevation dimension inherent in a MIMO wireless system. This new MIMO system, named Full-Dimension MIMO (FD-MIMO) system, provides enhanced signal and system “dimension” in three ways: (a) the adoption of 2D AAA and at eNB to explore elevation dimension;(b) a 3D channel model (an ongoing SI) for performance  evaluation and system design and (c) a high dimensional MU-MIMO system to capture the benefit of the higher number of antenna ports (8,16,32, or even 64) and resulting signal dimension. 

From technology perspective, one way of exploiting the elevation dimension is through a technology called elevation beamforming.  Vertical sectorization is one such standard-transparent technology, and it can improve average system performance through the higher gain of the vertical sector patterns.  UE-specific elevation beamforming, on the other hand, promises to increase the SINR statistics seen by the UEs by pointing the vertical antenna pattern in the direction of the UE, while spraying less interference to adjacent sectors by virtue of being able to steer the transmitted energy in elevation.  

Another way of exploiting the elevation dimension of the FD-MIMO system is by high-order MU-MIMO across all antenna ports, both in the azimuth and elevation dimensions. That is, the base station can support a large number of UEs using the same time/frequency resource simultaneously in both the DL and UL communications, respectively.  This enables various precoding and scheduling algorithms to exploit the 2D nature of the antenna array to improve both the system average capacity as well as the cell edge user throughput. 

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
Detailed objectives include three parts that relate to elevation beamforming, FD-MIMO, and remaining aspects of 3D channel modelling.

For both elevation beamforming and FD-MIMO,
· Identify antenna configurations to be considered for feasibility study.

· Decide if other numbers of antenna ports will be considered for study, in addition to {8, 16, 32, 64}.

· Decide other antenna related parameters such as number of antenna elements, beamwidth, antenna spacing, polarization, etc. for the purpose of evaluation. 
· Identify target operating frequency range considering practical antenna size limitations.
· Evaluate performance benefits of possible transmission schemes with two-dimensional antenna array, taking into account the discussion and findings of the 3D channel model SI.

· Evaluate the performance impact of:

· eNB antenna calibration errors (time and phase), including  the need for support in the standards for eNB antenna calibration 
· eNB antenna coupling and correlation specific to 2D AAAs with a very large number of antenna ports 
In addition, for elevation beamforming study (up to 8 TRx antenna ports):

· Identify the need for DL-MIMO enhancements beyond what is supported in Rel-10 and Rel-11 applicable to supporting UE-specific elevation beamforming with up to 8 Tx antenna ports.

· Evaluate the need for UE CSI feedback enhancements, including:

· New codebooks or techniques for codebook selection, modification, or update may be included, considering different environments and deployment scenarios

· Enhancements for channel reciprocity based feedback to support UE-specific elevation beamforming  

· Assess the standardization impact of the studied techniques, including impact on CSI payload sizes. If relevant feedback proposals are not implicit in nature, the study of testing aspects should be included

· Evaluate the need for modifications to the CSI-RS transmission and measurement to support UE-specific elevation beamforming

· Evaluate the needs for enhancements for downlink control signalling to support UE-specific elevation beamforming. Investigate whether additional methods are needed to ensure common channel coverage and/or RRM measurement reliability

And, for FD-MIMO study (more than 8 TRx antenna ports):

· Decide the set of numbers of antenna ports per transmission point to be focused on, taking into account the performance evaluation results and feasibility. 

· Recommend design principles for FD-MIMO schemes with two-dimensional antenna arrays, taking into account:

· High data-consumptive applications such as video streaming, for both macro and small-cell situations
· Means to ensure the coverage of common control channels
· Means to ensure matching uplink coverage
· RRM measurements and procedures with large number of antenna ports
· Cell edge improvement and interference reduction
· Overheads for reference signals and feedback
· Impact on legacy UEs
· UE complexity
· Identify potential specification impact required for implementing the MIMO schemes that would provide the identified performance benefits, including: 

· Reference signal designs (including CSI-RS and DMRS)
· Codebook and feedback mechanism
· TDD reciprocity based operation
· Control signalling
· RF requirements

For the remaining aspects of 3D channel modelling, 

· Completion of  phase II and baseline throughput calibration for 3D channel model

· Continue discussion on the modelling aspects of the  high-rise scenario 

· Calibration of high-rise scenario if an agreement on channel model can be reached

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
4.3
RAN time budget proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
Once the WI/SI is approved, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.

	Q2/2014

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	63
	76b
	76b
	85b
	 85b
	85b
	83b
	70b
	77
	77
	86
	 86
	86 
	84
	71

	
	2TU
	
	
	
	
	
	
	2TU
	
	
	
	
	
	


	Q3/2014

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	64
	78
	78
	87
	
	
	85
	72

	
	2TU
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:
5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

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
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	TR36.xxx
	Feasibility study on elevation beamforming and FD-MIMO
	RAN1
	
	RAN#66
	RAN#67
	

	
	
	
	
	
	
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Comments for each spec.
By default a new specs can only be new for one of both parts.

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Comments for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.
11
Work item rapporteur(s)
Bishwarup Mondal / Nokia Siemens Networks (NSN) : In general, NSN will be responsible for all DL focussed items for both elevation beamforming and FD-MIMO including but not restricted to UE CSI feedback enhancements, codebook and feedback enhancements, TDD reciprocity based operation etc. with focus on DL signalling modifications.  In addition NSN will continue its rapporteurship for remaining aspects of 3D channel modelling. 

Email: bishwarup.mondal@nsn.com
Hyoungju Ji/Samsung : In general, Samsung will be responsible for all UL focussed items for both elevation beamforming and FD-MIMO including but not restricted to UE CSI feedback enhancements, codebook and feedback enhancements, TDD reciprocity based operation etc.  with focus on UL signalling modifications.  

Email: hyoungju.ji@samsung.com

12
Work item leadership

RAN 1(Primary), RAN4 (Secondary)
NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.
13
Supporting Individual Members
	Supporting IM name

	Nokia Siemens Networks

	Samsung
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