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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:
LTE Carrier Aggregation Enhancement Beyond 5 Carriers
Acronym: LTE_CA_Enh_B5C

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

	
	
	


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 carrier aggregation work started in Rel. 10 with the basic CA feature support, enabling aggregation of up to 5 carriers of the same frame structure. Extensions of the basic carrier aggregation framework nowadays enable inter-band TDD CA with different UL-DL configurations, CA with multiple UL timing advance (in Rel. 11) as well as aggregation of carriers with different frame structures through FDD-TDD CA (in Rel. 12). 

RAN4 has also been progressing well lately with the CA requirements specification (especially in DL direction) with several 3-DL CA work items being completed as well as several 4-DL CA configurations are under discussion. From this respect, the RAN1 and RAN2 specifications for LTE CA start soon being a limiting factor for further LTE CA configurations, especially for DL. 
LAA (Licensed-Assisted Access) has created a lot of interest in extending the LTE carrier aggregation feature towards capturing the spectrum opportunities of unlicensed spectrum in the 5GHz band. WLAN operating in the 5GHz band nowadays already supports 80MHz in the field and 160MHz is to follow in Wave 2 deployment of IEEE 802.11ac. 
There are also other frequency bands, such as 3.5 GHz, where aggregation of more than one carrier on the same band is possible, in addition to the bands already widely in use for LTE.

Enabling the utilization of at least similar bandwidths for LTE in combination with LAA as IEEE 802.11ac Wave 2 will support calls for extending the carrier aggregation framework to support more than 5 (at least DL) carriers. The extension of the CA framework beyond 5 carriers would give operators an opportunity to more efficiently utilize the available spectrum for communication needs. 

As has been recognized already, not all the CA aspects scale directly with an increasing number of component carriers. As an example, if the number of CA capable UEs and/or the aggregated CCs is increased, the cell used as the PCell will be highly loaded. This is because there are key features which are applied to the PCell only, i.e. the PUCCH transmission. The increase in the number of supported component carriers calls for rather large increase in the required PUCCH payload size per CA UE, which creates even more severe impact on PCell UL load with increasing number of CA UEs. Accommodating all the PUCCH transmissions in the PCell apparently impacts performance, especially for the non-CA UEs, In this case, the PCell-change between the macro cell and a small cell served by an RRH can distribute the PUCCH resources of UEs in the network and hence can resolve the overload issue. However, this eliminates the benefit of installation of the small cell equipment like RRH in a simple manner.
In Rel-12, Dual Connectivity (DC) was developed, in which the UE is required to be capable of UL-CA with simultaneous PUCCH/PUCCH and PUCCH/PUSCH transmissions across cell-groups (CGs). Under the WI on Rel-12 DC, the PUCCH on the SCell for CA was supposed to be introduced by reusing the PUCCH mechanism for DC as much as possible. Nevertheless, it was dropped from the WI objective due to the tight schedule in Rel-12. 

As such, support of PUCCH on SCell for CA is deemed as essential for the deployment scenario #4. From physical layer viewpoints, it is possible to reuse dual connectivity UCI feedback mechanism for CA largely as initially planned in the Rel-12 DC WI. Moreover, PUCCH on SCell for CA can ease the burden in terms of PUCCH considering an increase in the number of DL carriers that can be aggregated. 
Despite of introduction of PUCCH on SCell or Dual PUCCH, CA extension to support up to 16 component carriers calls also for enhancements on HARQ-ACK feedback and CSI feedback carried on single UL carrier. Such enhancements can also improve CA operation with TDD PCell, which faces limitations on PDSCH HARQ-ACK feedback already with 3 component carriers. 

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This work is conducted to support PUCCH on SCell for Carrier Aggregation and enhancing the carrier aggregation capabilities to 16 component carriers. The detailed objectives of this work item are:
1. Specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation until RAN#68
· Develop the physical layer specifications for PUCCH on SCell based on the UCI mechanism for Dual Connectivity (i.e., PUCCH is configured simultaneously on PCell and one SCell) [RAN1].

· Enhance the L2/L3 functions and procedures to support PUCCH on SCell for the UE [RAN2].
· For this mechanism, the scenario and framework is compliant with Rel-12 CA, i.e., CA with licensed band only and up to 5 component carriers.
2. Specify necessary mechanisms to enable the LTE carrier aggregation of up to 16 component carriers for the DL and UL, including:
· Enhancements to DL control signalling for up to 16 component carriers including both self-scheduling and cross-carrier scheduling, if any [RAN1]
· Enhancements to UL control signalling for up to 16 component carriers [RAN1]
· Enhancements to support UCI feedback on PUCCH for up to 16 DL carriers
· Specify the necessary enhancements to PUCCH formats to support UCI feedback for up to 16 DL carriers on a single UL component carrier
· Take the availability of PUCCH on SCell (i.e., separate-PUCCH) into account in the UL control signalling work to support UCI feedback on more than one UL component carriers
· Enhancements to support UCI feedback on PUSCH for up to 16 DL carriers

· Higher layer enhancements for a UE to aggregate up to 16 component carriers, if identified [RAN2]
3. Specify the necessary (if any) eNB and UE core requirements [RAN4]

·   No band specific RAN4 work is planned as part of this work item.
The work shall consider both FDD operation and TDD operation when applicable. 
The specified solutions shall efficiently support any number of component carriers up to 16. This goal may require defining more than one control or signalling formats, considering the corresponding overhead and supported UCI payload size. However, the specification work should aim at striking a balance between preserving efficiency and keeping the number of different control and signalling formats small.   

This work item shall consider the work of other related study/work item(s) in Rel-13.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
· Specify the necessary (if any) UE and eNodeB performance requirements for PUCCH on SCell for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications. 
· Specify the necessary (if any) UE and eNodeB performance requirements for support of up to 16 component carriers for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications. 
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.

	RAN #66                      Q1/2015                 RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	3.0
	
	0.75
	
	
	
	
	
	
	


	RAN #67
Q2/2015
RAN #68

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	80bis
	80bis
	89bis
	89bis
	89bis
	87bis
	74bis
	74bis
	74bis
	74bis
	81
	81
	90
	90
	90
	88
	75
	75
	75
	75

	3.0
	
	1.25
	
	
	
	
	0.25
	
	
	3.5
	
	1.25
	
	
	
	0.25
	0.375
	
	


	RAN #68                     Q3/2015                 RAN #69

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	82
	82
	91
	91
	91
	89
	76
	76
	76
	76

	4
	
	1.5
	
	
	
	0.25
	0.25
	
	


	RAN #69
Q4/2015
RAN #70

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis
	83
	83
	92
	92
	92
	90
	77
	77
	77
	77

	4
	
	1
	
	
	
	0.25
	0.25
	
	
	2.5
	
	1
	
	
	
	
	
	
	


	RAN #70                      Q1/2016                 RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
	78

	2
	
	1
	
	
	
	
	
	
	


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

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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#71
	

	36.212
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
	RAN#71
	

	36.213
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	RAN#71
	

	36.300
	
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
	RAN#71
	

	36.306
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#71
	

	36.321
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
	RAN#71
	

	36.331
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#71
	

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception 
	RAN#73
	

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#73
	

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#73
	

	36.141
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing
	RAN#73
	


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)
HUGL, Klaus 
Company:
Nokia Corporation
Email:
klaus.hugl@nokia.com
TAKEDA, Fred

Company:
NTT DOCOMO, INC.

Email:
kazuki.takeda.zd@nttdocomo.com  
12
Work item leadership

RAN WG1 primary
RAN WG2
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 Corporation

	NTT DoCoMo Inc.

	Nokia Networks

	Institute for Information Industry (III)

	KT Corp.

	T-Mobile USA

	Deutsche Telekom

	Qualcomm Incorporated

	AT&T

	Softbank Mobile

	KDDI

	Sprint

	NTT

	NTC

	IAESI

	ATR

	Hitachi

	Mitsubishi Electric

	Institute for Infocomm Research

	Kyocera

	Fujitsu

	SONY

	Sumitomo Electric

	NEC

	ITL Inc. 

	Panasonic

	CATT

	Microsoft Corporation

	SK Telecom

	Alcatel-Lucent 

	Alcatel-Lucent Shanghai Bell

	Sharp

	[Verizon Wireless]

	[Ericsson]

	

	

	

	

	

	

	

	


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"
