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10.1.1
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:
Work Item on Further Enhancement to LTE and dual connectivity operation in unlicensed spectrum
Acronym:
LTE_DC_UnlicS
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
	X


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 …

	
	Study Item (go to 2.1)

	X
	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

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	650016
	Study on Licensed-Assisted Access using LTE
	Study the feasibility for LTE to operate in unlicensed spectrum

	680060
	Licensed-Assisted Access using LTE
	Specification for a DL SCells

	700060
	Enhanced LAA for LTE
	Specification for an UL SCells


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

To cope with the mounting traffic demand, 3GPP has been continuously endeavouring to increase the network capacity by improving the spectral efficiency of the LTE system through the introduction of higher order modulations, advanced multi-input multi-output (MIMO) antenna technologies, to name a few, as well as other technologies. Another way to improve the network capacity is to expand the system bandwidth. This was an essential factor behind the introduction of LAA to enable the operation of an LTE system in unlicensed spectrum. Within Rel-13 and Rel-14, 3GPP defined a DL & UL design of Licensed-Assisted Access (LAA and eLAA) to utilize LTE in unlicensed spectrum based on Carrier Aggregation (CA), where one or more low power SCells operate in unlicensed spectrum. The design was centred on the principle of Licensed-Assisted Carrier Aggregation operation to aggregate a primary cell, using licensed spectrum, to deliver critical information and guaranteed Quality of Service, and co-located secondary cell, using unlicensed spectrum. Fair coexistence between LTE and other technologies such as Wi-Fi as well as between LTE operators was seen as necessary. LAA and eLAA has been defined as an enabler for efficient use of unlicensed spectrum as supplemental to licensed spectrum, which has the potential to bring immense value to service providers, and, ultimately, to the wireless industry as a whole.
The specification work on CA-based LAA operation mode is upon completion in Rel-13 LAA WI and Rel-14 eLAA WI. As we know, CA-based LAA operation mode has strict deployment requirements, and can only be used in co-located or ideal backhaul connection scenarios. However, in many cases where a large number of Remote Radio Heads (RRH) deployed to cover a hotspot, the ideal backhaul connection is not always available. It is not suitable for scenarios with a large number of connections for its prohibitive high cost and impractical infrastructure construction difficulty.
To allow for more deployment scenarios for LTE, and to better support existing scenarios that utilize unlicensed spectrum, it is important to further enhance the support of LTE and dual connectivity (DC) operation in unlicensed spectrum. Dual-connectivity (DC) allows the ability to deploy unlicensed cells in a way that is unconstrained by the topology of the licensed part. Dual connectivity allows for deployments with higher latency backhaul between the node operating in unlicensed spectrum and the node operating in licensed spectrum and hence allows for more cost efficient deployments. DC is beneficial in non-co-located scenarios without ideal backhaul link because it allows for deployments with higher latency backhaul and compared to CA based LAA operation, the DC deployment is more flexible and has less cost. DC can also greatly extend the applicable deployment scenarios of LTE operation in unlicensed spectrum. It also enables more UEs to benefit from offloading to unlicensed carriers.
Further enhancements to the LTE design for unlicensed spectrum will continue to bring immense value to service providers, and, ultimately, to the wireless industry as a whole.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective within this work item is to specify LTE and dual connectivity operation in unlicensed spectrum. The specification work should be based on extending the LAA design for DL and UL to allow LTE and dual connectivity operation in unlicensed spectrum. The design should allow fair coexistence with Wi-Fi and LAA and other technologies operating in unlicensed spectrum. Coexistence measures should still allow efficient operation of all coexisting technologies. This shall be ensured by following the recommendations and conclusions from the TR on LAA and continuing to consider coexistence for the specification work [1]. 

To allow for an efficient design, the further enhancements should reuse the features of LTE as much as possible.  Duplication of work done in other LTE work items should be avoided.
The detailed objectives of the work item are to specify support for the following functionalities:

· Support dual connectivity (DC) with a PSCell and any aggregated SCells operating with Frame Structure Type 3 [RAN1, RAN2, RAN4]

· Specify necessary enhancements for UCI [RAN1, RAN2, RAN4]
· Specify necessary enhancements for UCI (e.g., HARQ-ACK, CSI) with PUSCH

· Specify necessary enhancements for PUCCH (e.g., PUCCH waveform design, PUCCH transmission and UCI transmission should be specified since PSCell in SCG can be configured as unlicensed carrier. 

· Specify necessary enhancements for PRACH (e.g., for different TAG or LAA DC scenarios) [RAN1, RAN2, RAN4]

· Specify necessary enhancements for more efficient triggering of SRS [RAN1]

· Specify necessary enhancements for partial subframe (e.g., from the point of view of resource utilization, more starting position can be considered for LAA DC) as the possible position of the existing DL burst transmission can reduce the DL spectral efficiency to a certain extent [RAN1, RAN4]
· The work item should also specify base station and UE core requirements to support the above features in 5GHz spectrum (based on regulatory limits) [RAN4]
[1]
TR 36.889
Feasibility Study on Licensed-Assisted Access to Unlicensed Spectrum
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
Specify the necessary UE and base station performance requirements to support dual connectivity support for LTE operation in unlicensed spectrum.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:
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

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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

	36.211
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical Channels and Modulation
	RAN#76
	Core Part

	36.212
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
	RAN#76
	Core Part

	36.213
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	RAN#76
	Core Part

	36.214
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements
	RAN#76
	Core Part

	36.300
	
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
	RAN#76
	Core Part

	36.306
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#76
	Core Part

	36.321
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
	RAN#76
	Core Part

	36.331
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#76
	Core Part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#76
	Core Part

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#76
	Core Part

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#76
	Core Part

	36.141
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing
	RAN#76
	Core Part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#78
	Performance Part

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#78
	Performance Part

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#78
	Performance Part

	36.141
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing
	RAN#78
	Performance Part

	
	
	
	
	

	
	
	
	
	


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)
TAYLOR, Carolyn
Company:
ZTE
Email:
carolyn (dot) tayl (at) ztetx (dot) com
12
Work item leadership

RAN WG1
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

	ZTE

	AT&T

	ZTE Trunking Technology Corp

	Nubia Technology Co., Ltd

	Shanghai Tejet Com Technology

	


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"
