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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/Full-Dimension (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 up to  two-dimensional active antenna system (2D AAS) to exploit the additional elevation dimension inherent in a MIMO wireless system. This new MIMO system, known as elevation beamforming/Full-Dimension MIMO (FD-MIMO) system, provides enhanced signal and system “dimension” in three ways: (a) the adoption of up to 2D AAS 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, vertical sectorization is one such standard-transparent technology that 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.   In addition, if a 2D array is used, the UE-specific elevation beamforming can be combined with UE-specific azimuth beamforming to perform 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
For elevation beamforming/FD-MIMO system,
· 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 MIMO transmission schemes with up to two-dimensional antenna array, taking into account the discussion and findings of the 3D channel model SI.

· Evaluate performance of the transmission schemes of Rel-8 through Rel-12 with two-dimensional antenna array, taking into account the discussion and findings of the 3D channel model SI.
· Evaluate performance benefits of MIMO transmission schemes enhanced from Rel-12 with two-dimensional antenna array, taking into account the discussion and findings of the 3D channel model SI.

· Consider the impact of eNB antenna calibration errors (time, amplitude, and phase), including  the need for support in the standards for eNB antenna calibration

· Consider the impact of eNB antenna coupling and correlation specific to 2D AAS with a very large number of antenna ports

· Identify potential specification impact required for implementing the SU/MU-MIMO transmission schemes that would provide the identified performance benefits
· Reference signal design enhancements (including CSI-RS and DMRS)
· Codebook and feedback mechanism enhancement for SU/MU-MIMO (including CQI definition, layer mapping, and rank indication)
· Channel reciprocity based operation
· Diversity transmission scheme (if there is a need for enhancements beyond what is defined in Rel-8 LTE)
· Control signalling for SU/MU-MIMO (including support of higher dimensional MU-MIMO)
· RF requirements

Complete the relevant remaining aspects of 3D channel modelling.
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.

	Q3/2014

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	64
	78
	78
	87
	87
	87
	85
	72

	
	2TU
	
	
	
	
	
	


	Q4/2014

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

	65
	78b
	78b
	87b
	 87b
	87b
	85b
	72b
	79
	79
	88
	 88
	88
	86
	73

	
	2TU
	
	
	
	
	
	
	2TU
	
	
	
	
	
	


	Q1/2015

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	66
	80
	80
	89
	89
	89
	87
	74

	
	2TU
	
	
	
	
	
	


	Q2/2015

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

	67
	80b
	80b
	89b
	 89b
	89b
	87b
	74b
	81
	81
	90
	90
	90
	88
	75

	
	2TU
	
	
	
	
	
	
	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/FD-MIMO for LTE
	RAN1
	
	RAN#67
	RAN#68
	

	
	
	
	
	
	
	


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 Solution and Networks (NSN) : In general, NSN will be responsible for all DL focussed items for elevation beamforming/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 elevation beamforming/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)
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

	AT&T

	CMCC

	Deutsche Telekom

	LG Electronics

	NSN 

	NTT DOCOMO

	Samsung

	SK Telecom

	


form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

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"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
