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Foreword

This document has been produced by the ETSI MCC.

The coloured highlight of the Unique IDentifier (UID) reflects the status of the work items: ongoing or completed. 
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
1
Scope

The main focus of the present document is on the 3GPP work items on Carrier Aggregation (CA) for LTE.
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2.1
Specifications

Global information on the Specifications (also called "specs") can be found at:

http://www.3gpp.org/specs/specs.htm
The latest versions of all 3GPP specifications, containing the most recent corrections and additions, are available at:

http://www.3gpp.org/ftp/Specs/latest/
For specific purposes, older versions might be needed. These versions are available at:

http://www.3gpp.org/ftp/Specs/Archive/
where the specifications are sorted by series and then by folders containing all the available versions of a given spec (one folder per spec), for all Releases.

2.2
Tdocs

The Temporary Documents (tdocs) are mainly the original papers written by the 3GPP Members, and are the inputs for elaborating the specs. They are available (sorted by 3GPP technical groups (Technical Specification Groups (TSGs) and Working Groups (WGs)) at:

http://www.3gpp.org/ftp/
starting with 'tsg....'.

2.3
Work Plan, Work Items and Study Items

Work Item Description (WID) / Study Item Description (SID) is a form which initial version provides the target to be reached before starting the work. Potential subsequent versions precise the target and foreseen completion dates according the actual work progress. WIDs / SIDs are stored in:

http://www.3gpp.org/ftp/Information/WI_sheets/
The 3GPP Work Plan is a living document, periodically updated, containing the full list of Work Items and Study Items, as well as summary information for each WI, as: the WG in charge of it, its starting date and (foreseen or actual) completion date, the actual progress, etc. The 3GPP Work Plan is available at:

http://www.3gpp.org/ftp/Information/WORK_PLAN/
2.4
Change Request database

A specification is originally drafted and maintained by a rapporteur, who compiles the contents from discussions in the WGs and TSGs. When it is considered to be 80% complete, it is brought under a so-called "change control" process. After this, changes to the specification can only be made using Change Requests (CRs) that are usually agreed by consensus in the WG responsible for the specification, and then formally approved by the relevant TSG.

The CR database contains information on CRs including a Work Item code, a CR number that is unique for a certain specification (different CR versions are possible, but only one can ever be approved), the status of each CR, references to the source Individual 3GPP Member(s) and relevant WG/TSG temporary documents numbers and meetings.

This database is available in:

http://www.3gpp.org/ftp/Information/Databases/Change_Request/
Further information on CR is available at:

http://www.3gpp.org/specs/CR.htm
3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply.

BS
Base Station
CA
Carrier Aggregation
CA_X
CA for band X where X is the applicable E-UTRA operating band

CA_X-Y
CA for band X and Band Y where X and Y are the applicable E-UTRA operating band

CC
Component Carrier (bandwidth 1.4, 3, 5, 10, 15 or 20 MHz. Max. 5 CCs aggregated =>max. 100 MHz)
CPE
Customer Premise Equipment

CPE_X
Customer Premise Equipment for E-UTRA operating band X

DL
Downlink (Forward Link)

E-UTRA 
Evolved UMTS Terrestrial Radio Access

EUTRAN
Evolved UMTS Terrestrial Radio Access Network

FDD
Frequency Division Duplex

LTE
3G Long Term Evolution (Evolved Packet System RAN part)

TDD
Time Division Duplexing

UE
User Equipment
UL

Uplink (Reverse Link)
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LTE Advanced Carrier Aggregation

For information about 4G LTE Advanced Carrier Aggregation or Channel Aggregation being proposed as part of the overall 4G enhancements to LTE, see e.g.:

http://www.radio-electronics.com/info/cellulartelecomms/lte-long-term-evolution/4g-lte-advanced-carrier-channel-aggregation.php
To achieve very high data rates it is necessary to increase the transmission bandwidth vs. single carrier or channel. 
The method is called Carrier Aggregation (CA). 
Utilizing more than one carrier with LTE Advanced CA increases the overall transmission bandwidth.

The carriers may be in Contiguous elements of the spectrum, or they may be in different bands (Non-Contiguous).

LTE Advanced CA is supported by both, FDD and TDD modes.

4.1
Definitions - from 3GPP TR 36.807
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply in the case of a single component carrier. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
Aggregated Transmission Bandwidth Configuration: The number of resource block allocated within the aggregated channel bandwidth.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 

Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.

Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.

Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.

NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.

Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band. 

Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band. 
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	UID
	Name
	Acronym
	Resource
	WI_rapporteur
	TR

	
	Release 9
	
	
	
	

	390031
	Study on LTE-Advanced
	FS_RAN_LTEA
	R1,R2,R3,R4
	NTT DoCoMo
	36.913 , new 36.814, 36.912, 36.806 36.815


5.1
Study on LTE-Advanced UID_390031 (TR 36.815)
Resources:
R1,R2,R3,R4

References
	Document
	Title/Contents

	WID(s)

	RP-091360
	SID on Further advancements for E-UTRA (LTE-Advanced)

	Impacted Specifications

	TR 36.913
	Requirements for further advancements for E-UTRA (LTE-Advanced) - R1

	New Dedicated Specifications/Reports

	TR 36.814
	Evolved Universal Terrestrial Radio Access (E-UTRA); Further advancements for E-UTRA Physical layer aspects - R1

	TR 36.912
	Feasibility study for Further Advancements for E-UTRA (LTE-Advanced) - R1

	TR 36.806
	Evolved Universal Terrestrial Radio Access (E-UTRA); Relay architectures for E-UTRA (LTE-Advanced) - R2

	TR 36.815
	Further Advancements for E-UTRA; LTE-Advanced feasibility studies in RAN WG4 - R4


Supporting Companies:
NTT DoCoMo, Alcatel-Lucent, AT&T, CATT, China Mobile, Ericsson, ETRI, Fujitsu, Huawei, InterDigital, LG Electronics, Mitsubishi Electric, Motorola, NEC, Nokia, Nokia Siemens Networks, Nortel, Orange, Panasonic, Philips, Qualcomm Europe, RIM, RITT, Rohde&Schwarz, Samsung, Sharp, Telecom Italia, Telefonica, Texas Instruments, T-Mobile Intl., Toshiba, Verizon, Vodafone, ZTE.
	UID
	Name
	Hyperlink
	SR
	Notes
	TR

	390031
	Study on LTE-Advanced
	RP-091360
	RP-100080
	RP#47 completed
	36.913 , new 36.814, 36.912, R2 36.806 (Relay architectures for E-UTRA), R4 36.815 (LTE-Advanced feasibility studies in RAN4)


IMT-Advanced entered the ITU-R process addressing development of the terrestrial radio interface recommendations. ITU-R has issued a Circular Letter(CL) inviting submission of candidate Radio Interface Technologies (RITs) or set of RITs (SRITs) for IMT-Advanced; key features being:

· high degree of commonality of functionality worldwide while retaining the flexibility to support a wide range of services and applications in a cost efficient manner

· compatibility of services within IMT and with fixed networks

· capability of interworking with other radio access systems

· high quality mobile services

· user equipment suitable for worldwide use

· user-friendly applications, services and equipment

· worldwide roaming capability and

· enhanced peak data rates to support advanced services and applications (100 Mbit/s for high and 1 Gbit/s for low mobility were established as targets for research).

ITU-R WP 5D #2 (June 2008) concluded base line requirements for IMT-Advanced (CL July 2008 - Addendum)

WRC07 proposed additional spectrum bands to the prior identified bands for both IMT-2000 and IMT-Advanced:

· 450 MHz band

· UHF band (698 - 960 MHz)

· 2.3 GHz band

· C-band (3400 - 4200 MHz)

In 3GPP, E-UTRA should be further evolved in future releases in accordance with:

· 3GPP operators' requirements for E-UTRA evolution

· the need to meet/exceed the IMT-Advanced capabilities

Consequently, further advancements for E-UTRA (LTE-Advanced) were studied to meet:

· IMT-Advanced requirements (and provide RIT/SRIT proposals according to ITU-R schedule)

· 3GPP operators' requirements for E-UTRA evolution

NOTE:
ITU-R Circular Letter (and future Addendums) were annexed to and are integral part of this Work Item

This study:

A) Defined a framework for further advancements of LTE (referred to as LTE-Advanced) considering:

· time schedule of ITU-R

· work on LTE-Advanced must not introduce any delay to completion of 3GPP Rel-8 LTE specifications

· general enhancement of LTE specifications is maintained/progressed in a focused/efficient manner

B) Defined LTE-Advanced requirements based on ITU-R requirements for IMT-Advanced as well as 3GPP operators' own requirements for advancing LTE considering:

· LTE radio technology and architecture improvements

· Support all radio modes of operation

· Support heterogeneous network i.e. mix deployments consisting of macro, pico, femto and relay nodes

· Interworking with legacy RATs (scenarios and performance requirements)
· Backward compatibility of LTE-Advanced E-UTRA/E-UTRAN with E-UTRA/E-UTRAN i.e.:

· an LTE terminal can work in an LTE-Advanced E-UTRAN

· an LTE-Advanced terminal can work in an  E-UTRAN and
· non-backward compatible elements could be considered based on RAN decision
· Newly identified frequency bands and existing frequency bands, and their advantages and limitations, in particular, the consideration of the WRC07 conclusions, to ensure that LTE-Advanced can accommodate radio channel bandwidths commensurate with the availability in parts of the world of wideband channels in the spectrum allocations (above 20 MHz) and at the same time being mindful on the need to accommodate those parts of the world where the spectrum allocations will not have availability of wideband channels

C) Identified potential solutions, technologies for enhancements of E-UTRA (LTE-Advanced) including:
· Physical layer

· Radio interface layer 2 and RRC

· E-UTRAN architecture

· RF, including Aspects of wider channel bandwidth than 20 MHz
· Advanced system concepts

D) Developed 3GPP proposals for IMT-Advanced for submission to ITU-R as follows:

1. "Early Proposal" agreed at RAN#41 (Sep 2008) for submission to WP 5D #3 (Oct 2008)

2. "Complete Technology" agreed at RAN#44 (May 2009) for submission to WP 5D #5 (Jun 2009)

3. "Final" (incl. self-evaluation) agreed at RAN #45 (Sep 2009) for submission to WP 5D #6 (Oct 2009)

E) Made recommendations for future implementation Work Items (WIs)
TR 36.815 " Further Advancements for E-UTRA; LTE-Advanced feasibility studies in RAN WG4" studies carrier aggregation used in LTE-Advanced deployment scenarios based on operator's input.
TR 36.815 concludes that with LTE-Advanced it will be possible to contiguously aggregate component carriers in a spectrum efficient way, provided, the spacing between centre frequencies of component carriers is a multiple of 300 kHz.

UE architectures options to support the carrier aggregation scenarios were identified and feasible BS configurations to support the selected aggregation scenarios were found.

The impact of the carrier aggregation scenarios on the UE and BS RF requirements was also investigated. It was found that the LTE-Advanced RF requirements can be based on the re-use of existing structure of LTE Rel-8 requirements in a "building block" manner. 
5.1.1
TR  36.815 Further Advancements for E-UTRA; LTE-Advanced feasibility studies in RAN WG4
Rapporteur: SÄYNÄJÄKANGAS, Tuomo

5.2.2
Component Carrier Aggregation
5.2.2.1
Channel raster
5.2.2.2
Channel bandwidth
5.2.2.3
Additional Transmission bandwidth configurations
5.2.2.4
Extension Carrier

5.2.2.5
Carrier spacing between contiguously aggregated component carriers
TR  36.815 Introduction

At the 3GPP TSG RAN #39 meeting, the Study Item description on "Further Advancements for E-UTRA (LTE-Advanced)" was approved. 

The study item covers technology components to be considered for the evolution of E-UTRA, e.g. to fulfil the requirements on IMT-Advanced. Within 3GPP these requirements are captured in [4].

The physical layer aspects of LTE-Advanced are captured in [5]. Carrier aggregation, where two or more component carriers are aggregated, is considered for LTE-Advanced in order to support wider bandwidths. The L1 specification shall support carrier aggregation for both contiguous and non-contiguous component carriers with each component carrier limited to a maximum of 110 Resource Blocks using the Release 8 numerology. 

It will be possible to aggregate a different number of component carriers of possibly different bandwidths in the UL and the DL. In typical TDD deployments, the number of component carriers and the bandwidth of each component carrier in UL and DL will be the same. 

The following carrier aggregation scenarios shall be considered when appraising the feasibility of the RF scenarios and parameters:


Intra band 

-
Contiguous Component Carrier

-
Non contiguous Component Carrier


Inter band 

-
Contiguous Component Carrier

-
Non contiguous Component Carrier
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6.1
Carrier Aggregation for LTE UID_460007
Resources:
R1,R2,R3,R4,R5

	UID
	Name
	Resource
	Hyperlink
	SR
	Notes
	TS_TR

	460107
	Core part
	R1,R2,R3,R4
	RP-100661
	RP-110535
	RP#52 completed. RP#56 new RAN4 TR (36.807, 36.808) v200 for Approval
	36.101, 36.104, 36.133, 36.211, 36.212, 36.213, 36.300, 36.302, 36.306, 36.321, 36.331, 36.413, 36.423, 37.104, new RAN4 TR (36.807, 36.808)

	460207
	Perf. part
	R4
	RP-100661
	RP-111452
	RP#54 completed
	36.101, 36.104, 36.133, 36.141, 37.141

	530040
	Test part
	R5
	RP-121246
	RP-121528
	RP#58 completed
	36.508, 36.521-1, 36.521-2, 36.521-3, 36.523-1, 36.523-2, 36.523-3, 37.571-1, 37.571-3, 37.571-5


Supporting Companies:
Nokia, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, AT&T, CATR, CATT, China Mobile, China Unicom, Deutsche Telekom, Ericsson, Fujitsu, Huawei, KDDI, Kyocera, LG Electronics, Mitsubishi, Motorola, NEC, Nokia Siemens Networks , NTT DoCoMo, Orange, Panasonic, Pantech, Qualcomm, Research In Motion, Samsung, Sharp, ST-Ericsson, Telecom Italia, TeliaSonera, Texas Instruments, Toshiba, Verizon, ZTE.

To fulfil the LTE-Advanced requirements as specified in 36.913, LTE-Advanced needs to also support wider transmission bandwidths than the currently supported 20 MHz specified in Rel.8/9 while maintaining the backwards compatibility with Rel-8/9. The preferred solution to this is carrier aggregation as defined during the LTE-Advanced study item, where multiple component carriers are aggregated to form a larger overall transmission bandwidth.

The work item should be based on agreements on carrier/spectrum aggregation taken during the LTE-Advanced study item and fulfil the following objectives:

-
Specify carrier aggregation in LTE for the following scenarios

-
Rel-8/9 backward compatible carriers are the basic building blocks and should be supported; non-Rel-8/9-backward compatible component carriers and carrier segments are not considered in Rel-10

-
Rel-10 signalling should support aggregation of up to 5 DL CCs and 5 UL CCs, irrespective of intra- or inter-band CA.

- 
With regards to FDD DL:

· Rel-10 should support both intra- and inter-band aggregation.

· Rel-10 should support inter-band aggregation under deployments with RRH and repeaters, i.e., with different signal reception timings across CCs of different bands.

-
With regards to FDD UL:
· Work on intra-band aggregation should be prioritised in RAN4 till March 2011.

· Deployment scenarios with RRH and repeaters implying multiple TA maintenance should be supported when inter-band aggregation is supported, e.g., in Rel-11.

-
With regards to TDD:

· Work on intra-band aggregation should be prioritised in RAN4 till March 2011, for both DL and UL.

· Deployment scenarios with RRH and repeaters (and hence multiple TA maintenance) should be supported when inter-band aggregation is supported, e.g., in Rel-11.

-
UE-specific asymmetric number of component carriers in DL and UL  

-
Component carriers can have any of the bandwidths supported in Rel-8 

-
Terminal complexity should be considered; the number of supported bands and band combinations per region should be limited

-
The signalling and protocol specifications to support carrier aggregation shall be designed in a generic way, and able to support carrier aggregation scenarios that are introduced in later RAN4 Releases.

-
Specification of carrier aggregation bands shall be done in Release independent manner.

-
Carrier Aggregation scenarios which are not treated in Release 10 timeframe should be captured in appropriate TR for future reference. 

-
New work items should be created when new carrier aggregation scenarios are introduced in REL10 and future 3GPP specifications – Noting that CA operating bands are release independent 

The generic band scenarios evaluated for the CA WID are

Intra - band Contiguous CA

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CA_40
	40
	2300 
	–
	2400 
	[401)]
	2300 
	–
	2400 
	[401)]
	TDD

	CA_1
	1
	1920 
	–
	1980
	40
	2110
	–
	2170
	40 
	FDD

	[1) For the first phase of LTE TDD CA for UE side, with eventual goal for 50MHz]


Inter - band Non -Contiguous CA

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz


	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CA_1-5
	1
	1920
	–
	1980
	101)
	2110
	–
	 2170
	10 
	FDD

	
	5
	824
	–
	849
	101)
	869
	–
	 894
	10 
	

	1) Only one uplink component carrier is used in any of the two frequency bands at any time.
	


-
Introduce stage-2 description of carrier aggregation in TS36.300

-
Introduce support of carrier aggregation in stage-3 specifications, including

-
UL and DL control channel structure

-
Clustered DFT-S-OFDM UL transmission scheme and control-data decoupling (simultaneous PUCCH and PUSCH transmission)

-
L1 procedures

-
L2/L3 protocols and procedures

-
UE and BS RF core requirements

-
RRM core requirements

The detailed specification shall take other work items addressing LTE-Advanced into account.
7
Release 11

	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 11
	
	
	

	510030
	LTE Carrier Aggregation Enhancements
	LTE_CA_enh
	R1,R2,R3,R4
	Nokia

	
	Inter-band Carrier Aggregation
	
	
	

	480023
	LTE Advanced Carrier Aggregation of Band 3 and Band 7
	LTE_CA_B3_B7
	R4
	TeliaSonera

	500017
	LTE Advanced Carrier Aggregation of Band 4 and Band 17
	LTE_CA_B4_B17
	R4
	AT&T

	500018
	LTE Advanced Carrier Aggregation of Band 4 and Band 13
	LTE_CA_B4_B13
	R4
	Ericsson

	510022
	LTE Advanced Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12
	R4,R2
	Leap Wireless

	510023
	LTE Advanced Carrier Aggregation of Band 5 and Band 12
	LTE_CA_B5_B12
	R4,R2
	US Cellular

	510024
	LTE Advanced Carrier Aggregation of Band 7 and Band 20
	LTE_CA_B7_B20
	R4
	Huawei

	510025
	LTE Advanced Carrier Aggregation of Band 2 and Band 17
	LTE_CA_B2_B17
	R4
	AT&T

	510026
	LTE Advanced Carrier Aggregation of Band 4 and Band 5
	LTE_CA_B4_B5
	R4
	AT&T

	510027
	LTE Advanced Carrier Aggregation of Band 5 and Band 17
	LTE_CA_B5_B17
	R4
	AT&T

	530023
	LTE Advanced Carrier Aggregation of Band 3 and Band 20
	LTE_CA_B3_B20
	R4
	Vodafone

	530024
	LTE Advanced Carrier Aggregation of Band 8 and Band 20
	LTE_CA_B8_B20
	R4
	Vodafone

	530026
	LTE Advanced Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5
	R4
	SK Telecom

	530027
	LTE Advanced Carrier Aggregation of Band 4 and Band 7
	LTE_CA_B4_B7
	R4
	Rogers Wireless

	540020
	LTE Advanced Carrier Aggregation of Band 11 and Band 18
	LTE_CA_B11_B18
	R4,R2
	KDDI

	540021
	LTE Advanced Carrier Aggregation of Band 1 and Band 18
	LTE_CA_B1_B18
	R4,R2
	KDDI

	540022
	LTE Advanced Carrier Aggregation of Band 1 and Band 19
	LTE_CA_B1_B19
	R4,R2
	NTT DoCoMo

	540023
	LTE Advanced Carrier Aggregation of Band 1 and Band 21
	LTE_CA_B1_B21
	R4,R2
	NTT DoCoMo

	550018
	LTE Advanced Carrier Aggregation of Band 3 and Band 8
	LTE_CA_B3_B8
	R4
	KT

	
	Intra-band Carrier Aggregation
	
	
	

	520015
	LTE Advanced Carrier Aggregation in Band 38
	LTE_CA_B38
	R4
	Huawei

	520016
	LTE Advanced Carrier Aggregation in Band 41
	LTE_CA_B41
	R4
	Clearwire

	530028
	LTE Advanced Carrier Aggregation in Band 7
	LTE_CA_B7
	R4
	China Unicom

	
	UE Conformance Test
	
	
	

	570006
	UE Conformance Test Aspects for LTE Advanced CA ...
	...._UEConTest
	R5
	Nokia

	530049
	Management of Carrier Aggregation for LTE
	OAM-CA
	S5
	NSN, Ericsson


7.1
LTE Carrier Aggregation Enhancements  UID_510030 (open Perf, Test)
Resources:
R1,R2,R3,R4,R5
	UID
	Name
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TS_TR

	510130
	Core part
	R1,R2,R4,R3
	01/03/2013
	100%
	RP-121999
	RP-130059
	RP#59 completed. New TR 36.823 v100 for Information and Approval
	36.101, 36.104, 36.133, 36.201, 36.211, 36.212, 36.213, 36.300, 36.302, 36.306, 36.321, 36.331, 36.413, 36.423, new TR 36.823

	510230
	Perf. part
	R4
	06/09/2013
	85%
	RP-121999
	RP-130486
	RP#60 completion 06/13=>09/13
	36.101, 36.104, 36.133, 36.141

	600003
	Test part
	R5
	13/06/2014
	0%
	RP-130702
	-
	-
	36.508, 36.521-1, 36.521-2, 36.521-3, 36.523-1, 36.523-2, 36.523-3


Supporting Companies:
Nokia, Nokia Siemens Networks, Ericsson, ST-Ericsson, Renesas, Texas Instruments, Intel, Lightsquared, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, Panasonic, Deutsche Telekom, LGE, NTT DoCoMo, China Mobile, NEC, Research In Motion, Mediatek, China Unicom, KDDI, AT&T, Samsung, Huawei, HiSilicon, ZTE, Motorola Mobility, China Telecom

Justification

The use of carrier aggregation (CA) offers means to increase the peak data rates and throughput by aggregating, as has been discovered during Release 10 LTE CA work. 

Release 10 carrier aggregation framework does not support the use of multiple timing advances to cover for such an uplink use case that different uplink bands would require different timing advanced (for example due to the use of repeaters in one of the band or differences in the internal delays of the band specific repeaters).

Another possible area is to see whether Release 10 CA related L1 or higher layer signaling would benefit from further optimizations.
Objective Core: 

· Specify the support of the use of multiple timing advances in case of LTE uplink carrier aggregation

· Define generic framework for UE and BS core requirements for non-contiguous intra-band carrier aggregation in RAN4 based on the existing RAN1, RAN2, and RAN3 specifications. 

· Identify details for the LTE Carrier Aggregation enhancements methods to be specified through tradeoff analyses where aspects from all the relevant RAN WGs are considered. Redundant solutions and enhancement methods for the same purposes e.g. on different layers should be avoided. Enhancements on the following areas are investigated:

a. Possible improvements in the related signalling for the use of LTE carrier aggregation, including 

i. UL physical layer signaling,
ii. enhanced transmit diversity schemes for PUCCH format 1b with channel selection
b. Support of inter-band carrier aggregation for TDD DL and UL including different uplink-downlink configurations on different bands
· Identify the impact to specifications that are relevant to the following:

a. UL and DL control channel structure

b. Physical Layer procedures

c. L2/L3 protocols

d. Mobility procedures

e. UE capabilities

f. EUTRAN network interfaces

g. UE and eNB core requirements
· Introduce the identified functionalities of the selected enhancement methods to the relevant specifications:

a. Uplink and downlink control channel structures

b. Downlink physical layer transmission and reception procedures

c. L2/L3 Uu interface protocols

d. UE and eNB core requirements

Propose a way forward for the additional carrier types study based on careful analyses of benefits, drawbacks 

Objective Perf.: 


Specify UE and eNodeB performance requirements for LTE Carrier Aggregation Enhancements for the scenarios addressed in RAN1, RAN2 and RAN3 specifications and the core part of RAN4 specifications.
7.2
Inter-band Carrier Aggregation
	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 11
	
	
	

	
	Inter-band Carrier Aggregation
	
	
	

	480023
	LTE Advanced Carrier Aggregation of Band 3 and Band 7
	LTE_CA_B3_B7
	R4
	TeliaSonera

	500017
	LTE Advanced Carrier Aggregation of Band 4 and Band 17
	LTE_CA_B4_B17
	R4
	AT&T

	500018
	LTE Advanced Carrier Aggregation of Band 4 and Band 13
	LTE_CA_B4_B13
	R4
	Ericsson

	510022
	LTE Advanced Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12
	R4,R2
	Leap Wireless

	510023
	LTE Advanced Carrier Aggregation of Band 5 and Band 12
	LTE_CA_B5_B12
	R4,R2
	US Cellular

	510024
	LTE Advanced Carrier Aggregation of Band 7 and Band 20
	LTE_CA_B7_B20
	R4
	Huawei

	510025
	LTE Advanced Carrier Aggregation of Band 2 and Band 17
	LTE_CA_B2_B17
	R4
	AT&T

	510026
	LTE Advanced Carrier Aggregation of Band 4 and Band 5
	LTE_CA_B4_B5
	R4
	AT&T

	510027
	LTE Advanced Carrier Aggregation of Band 5 and Band 17
	LTE_CA_B5_B17
	R4
	AT&T

	530023
	LTE Advanced Carrier Aggregation of Band 3 and Band 20
	LTE_CA_B3_B20
	R4
	Vodafone

	530024
	LTE Advanced Carrier Aggregation of Band 8 and Band 20
	LTE_CA_B8_B20
	R4
	Vodafone

	530026
	LTE Advanced Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5
	R4
	SK Telecom

	530027
	LTE Advanced Carrier Aggregation of Band 4 and Band 7
	LTE_CA_B4_B7
	R4
	Rogers Wireless

	540020
	LTE Advanced Carrier Aggregation of Band 11 and Band 18
	LTE_CA_B11_B18
	R4,R2
	KDDI

	540021
	LTE Advanced Carrier Aggregation of Band 1 and Band 18
	LTE_CA_B1_B18
	R4,R2
	KDDI

	540022
	LTE Advanced Carrier Aggregation of Band 1 and Band 19
	LTE_CA_B1_B19
	R4,R2
	NTT DoCoMo

	540023
	LTE Advanced Carrier Aggregation of Band 1 and Band 21
	LTE_CA_B1_B21
	R4,R2
	NTT DoCoMo

	550018
	LTE Advanced Carrier Aggregation of Band 3 and Band 8
	LTE_CA_B3_B8
	R4
	KT


7.2.0
TR approach for Rel-11 LTE CA related Work Items

3GPP TSG RAN meeting #56
RP-120596
Ljubljana, Slovenia, 13 – 15 June, 2012

Source:
RAN4 Chairman (Nokia Siemens Networks)
Title:
TR approach for Rel-11 LTE CA related Work Items
Agenda item:
11.7.1
Document for:
Approval

1. 

Introduction

This paper discusses TR approach for LTE CA related Work Items in Rel-11.
2. 

Discussion
2.1

TRs for Intra-band CA WIs

3GPP Work Plan contains following Rel-11 intra-band CA related Work Items and corresponding TRs:

	Work Item Acronym
	Work Item Name
	TR number

	LTE_CA_enh
	LTE Carrier Aggregation Enhancements
	TR 36.823

	LTE_CA_B7
	LTE Advanced Carrier Aggregation in Band 7
	TR 36.831

	LTE_CA_B38
	LTE Advanced Carrier Aggregation in Band 38
	TR 36.830

	LTE_CA_B41
	LTE Advanced Carrier Aggregation in Band 41
	TR 36.827

	LTE_CA_NC_B3
	Intra-band, Non-contiguous CA for Band 3 for LTE
	Not allocated

	LTE_CA_NC_B25
	LTE Advanced Intra-band Non-contiguous Carrier Aggregation in Band 25
	TR 36.841


Here, the TR approach for Intra-band CA is straight forward as each WI is mapped to a dedicated TR.

· WI for CA in Band 41 is already completed. 

· A TR number should be allocated to Non-contiguous CA for Band 3 WI, approved at RAN#55 March 2012

2.2

TR 36.850 for Inter-band CA WIs

TR approach for Inter-band CA WIs was discussed in RAN4#60. Document [1] was formally noted but the proposed approach was agreed by RAN4. Later TR 36.850 was allocated to Inter-band Carrier Aggregation TR.

TR 36.850 gathers relevant background information and studies addressing Inter-band Carrier Aggregation requirements. It covers both the UE and BS aspects. The TR is divided in two different parts:

1. Common part: this part covers BS and UE specific issues and is band combination independent;

2. Specific band combination part:  this part covers each band combination and its specific issues independently from each other (i.e. one sub clause is defined per band combination). 

The specific band combination parts are independent and therefore, the progress speed also differs. Annex A of TR 36.850 contains a list of all CA combinations covered as well as the status of each WI. The content of each specific band combination part can be considered as finalized when the current status of the WI under Annex A is indicated as “Completed”.

TR 36.850 Rapporteur (editor): Ericsson is responsible for introducing all approved TPs in the TR. However, the Rapporteur of each WI is responsible that the TPs related to his/her WI have been implemented. 

Table 1 contains a list of inter-band CA WIs currently covered by TR 36.850:

Table 1: Rel-11 Inter-band CA WIs in TR 36.850

	UID
	Inter-band CA WI title 
(Feature)
	CA class
	RAN#55 Status 
	Rapporteur

	510024
	LTE Advanced Carrier Aggregation of Band 7 and Band 20
	Class A1
	45/0 %
	Huawei

	510025
	LTE Advanced Carrier Aggregation of Band 2 and Band 17
	Class A1
	20/0 %
	AT&T

	510026
	LTE Advanced Carrier Aggregation of Band 4 and Band 5
	Class A1
	20/0 % 
	AT&T

	530023
	LTE Advanced Carrier Aggregation of Band 3 and Band 20
	Class A1
	45/0 %
	Vodafone

	530026
	LTE Advanced Carrier Aggregation of Band 3 and Band 5
	Class A1
	60/0 %
	SK Telecom

	540021
	LTE Advanced Carrier Aggregation of Band 1 and Band 18
	Class A1
	20/0 %
	KDDI

	540022
	LTE Advanced Carrier Aggregation of Band 1 and Band 19
	Class A1
	80/0 %
	NTT DOCOMO

	500018
	LTE Advanced Carrier Aggregation of Band 4 and Band 13
	Class A1
	40/0 %
	Ericsson

	550010
	LTE Advanced Carrier Aggregation of Band 3 and Band 5, 2UL
	Class A1
	0/0 %
	SK Telecom

	500017
	LTE Advanced Carrier Aggregation of Band 4 and Band 17
	Class A2
	30/0 %
	AT&T

	510022
	LTE Advanced Carrier Aggregation of Band 4 and Band 12
	Class A2
	35/0 %
	Cox Communications

	550018
	LTE Advanced Carrier Aggregation of Band 3 and Band 8
	Class A2
	0/0 %
	KT

	480023
	LTE Advanced Carrier Aggregation of Band 3 and Band 7
	Class A3
	45/0 %
	TeliaSonera

	510023
	LTE Advanced Carrier Aggregation of Band 5 and Band 12
	Class A3
	35/0 %
	US Cellular

	530025
	LTE Advanced Carrier Aggregation of Band 1 and Band 7
	Class A3
	35/0 %
	China Telecom

	530027
	LTE Advanced Carrier Aggregation of Band 4 and Band 7
	Class A3
	20/0 %
	Rogers Wireless

	510027
	LTE Advanced Carrier Aggregation of Band 5 and Band 17
	Class A3
	20/0 %
	AT&T

	530024
	LTE Advanced Carrier Aggregation of Band 8 and Band 20
	Class A4
	10/0 %
	Vodafone

	540020
	LTE Advanced Carrier Aggregation of Band 11 and Band 18
	Class A5
	20/0 %
	KDDI

	540023
	LTE Advanced Carrier Aggregation of Band 1 and Band 21
	Class A5
	20/0 %
	NTT DOCOMO


CA classes in Table 1 are:

· Class A1. Low-high band combination without harmonic relation between bands
· Class A2. Low-high band combination with harmonic relation between bands
· Class A3. Low-low or high-high band combination without intermodulation problem (low order IM)
· Class A4. Low-low or high-high band combination with intermodulation problem (low order IM)
· Class A5. Combination except for A1 – A4 (like mid band combinations)

As TR 36.850 was allocated after RAN#55 it is currently not listed in section “10 Expected Output and Time scale” in the 20 Core WIDs corresponding to Table 1. The question is raised on how to solve the new/affected spec aspect for TR 36.850.  Normally a TR should be “new” only in one WID and “affected” in all other WIDs. 

TR 36.850 includes clauses for RF and RRM Core requirements from the Core WIDs. It is proposed to mark TR 36.850 as “new” in all Core WIDs. For RAN #57, RAN secretary will allocate Tdoc numbers for Status Reports of WIs in Table 1 not completed at RAN#56. Rapporteurs of all WIs in Table 1 will update core WIDs to include TR 36.850 as “new” specification. Further cleanups like WI code, acronym etc. would also be appreciated. For Core WIs completed at RAN#56 the WIDs shall be updated at RAN #56. 
Rel-11 of TR 36.850 will remain open until the end of Rel-11 even if any related WIs are completed before.  
Rapporteurs shall indicate the completion levels in their Status Reports. Any of the WIs in Table 1 can be completed independently. Completion of any WI does not require completion of  TR 36.850 (put under change control / CR regime). 
As up to now, Performance WIs should be completed 6 months after completion of the corresponding Core WIs.
3. 

Conclusion 
Following approach is proposed for Inter-band CA TR 36.850:

Proposal 1: All WI rapporteurs in Table 1 update Core WIDs to include TR 36.850 as “new” specification in RAN#57 or RAN#56 (in case the Core WI is completed in RAN#56).

Proposal 2: TR 36.850 will be kept open (No CR regime) until the end of Rel-11. 
Reference

[1]
R4-114308, “Inter band Carrier Aggregation for LTE TR proposal”, Ericsson, ST-Ericsson, Nokia, Nokia Siemens Networks
7.2.1
LTE-Advanced Carrier Aggregation of Band 3 and Band 7  UID_480023
Resources:
R4

In Europe Band 3, Band 7 and Band 20 are interesting for LTE and LTE-Advanced deployment. Different CA combinations for these bands are of high priority for Region 1. This work covers the Band 3 and Band 7 combination
	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	480123
	Core part
	RP-120830
	RP-121022
	RP#57 completed
	36.101, 36.104, 36.307, new generic TR 36.850

	480223
	Perf. part
	RP-120830
	RP-121023
	RP#57 completed
	36.133, 36.141


Supporting Companies:
TeliaSonera, Orange, Telecom Italia, Telefonica
In Europe Band 3, Band 7 and Band 20 are in general very interesting bands for LTE and LTE-Advanced deployment.  The different CA combinations for these bands are agreed in RAN4 to be of high priority for Region 1.

· A real band-plan combination in order to study RF and performance parameters and IM products is needed. The generic LTE-A inter-band scenario is a high – low band combination. The suggested scenario covers additional the high – high band combination which is missing for the inter-band CA study.

· In region 1 we already have commercial LTE deployment 

· Harmonised spectrum is available in Europe 

· This band combination can serve many operators and is one of the 3 band combinations identified in: "TP; Annex A; TRab.cde  UE Rel-10", as high priority for region 1. 

· In Europe LTE-Advanced usage can be foreseen in the near future in order to follow the data explosion. 

· These inter-band combinations can fulfil ITU-R requirements with 2 x 40 MHz spectrum.

Objectives

· Specify for the inter-band CA with band 3 and band 7 all the RF and performance values as these are band combination dependent and can not be obtained from the generic scenario.

· Define the supported transmission bandwidths for this band combination. 

· Finalize inter-band CA for Band 3 + Band 7 with 2 DLs and 1 UL.
· Add the performance requirements for this band combination in the relevant specifications.

WI complementary to the generic Carrier Aggregation for LTE, where band combination independent tasks are treated

7.2.2
LTE Advanced Carrier Aggregation of Band 4 and Band 17  UID_500017
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	500117
	Core part
	RP-121458
	RP-121024
	RP#57 completed. Updated WID RP-111750=>RP-121458
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	500217
	Perf. part
	RP-121458
	RP-121595
	RP#58 completed
	36.101, 36.104, 36.133, 36.307


Supporting Companies:
AT&T, Alcatel-Lucent, Ericsson, Motorola Mobility, ST-Ericsson, Qualcomm, Media Tek

	Other justification

	TS or CR(s) Or external document
	Clause
	Remarks

	TR 36.912 Feasibility study for Further Advancements for E-UTRA (LTE-Advanced)
	11.1

11.2.2
	Deployment scenarios

Operating bands

	TR 36.808 E-UTRA Carrier Aggregation BS radio transmission and reception
	A.2
	CA deployment scenarios

	RP-100390
	-
	Decision from RAN#47 on Rel-10 work guidance for Carrier Aggregation

	RP-091440 revised to RP-100661
	-
	Feature UID_460007 Carrier Aggregation for LTE (LTE_CA)


Justification 

In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. AT&T proposes this work item to start RAN4 work on inter-band carrier aggregation of band 4 and band 17 as an initial set of bands for LTE-Advanced deployment.

Objective

· Specify the band-combination specific RF requirements for band 4 and band 17 inter-band CA.

· Finalize the DL and UL with 2 x 10 MHz transmission bandwidth in the same WI, but with different timescales in order to follow the RAN#47 decisions on the way forward for carrier aggregation. 

· Add the performance requirements for this band combination in the relevant specifications.

Work complementary to the generic "Carrier Aggregation for LTE", treating band combination independent tasks

RAN5 testing aspects will be considered.

7.2.3
LTE Advanced Carrier Aggregation of Band 4 and Band 13  UID_500018
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	500118
	Core part
	RP-120905
	RP-121026
	RP#57 completed
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	500218
	Perf. part
	RP-120905
	RP-121594
	RP#58 completed
	36.101, 36.133, 36.141


Supporting Companies:
Ericsson, Verizon, Alcatel-Lucent, LGE, Motorola Mobility, Nokia, Nokia Siemens Networks, Samsung, ST-Ericsson, Qualcomm

7.2.4
LTE Advanced Carrier Aggregation of Band 4 and Band 12  UID_510022
Resources:
R4,R2

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	510122
	Core part
	RP-120877
	RP-121592
	RP#58 completed
	36.101, 36.104, 36.307, new generic TR 36.850

	510222
	Perf. part
	RP-120877
	RP-121593
	RP#58 completed
	36.133, 36.141


Supporting Companies:
Leap Wireless, Cox Communications, Cellular South, US Cellular, Alcatel-Lucent, Ericsson, Huawei, Nokia Siemens Networks, Samsung

7.2.5
LTE Advanced Carrier Aggregation of Band 5 and Band 12  UID_510023
Resources:
R4,R2

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	510123
	Core part
	RP-120221
	RP-121596
	RP#58 completed
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	510223
	Perf. part
	RP-120221
	RP-121597
	RP#58 completed
	36.101, 36.104, 36.133, 36.307


Supporting Companies:
US Cellular, Cox Communication, Cellular South, Alcatel-Lucent, Ericsson, Huawei, Nokia, Nokia Siemens Networks, Qualcomm, Samsung

7.2.6
LTE Advanced Carrier Aggregation of Band 7 and Band 20  UID_510024
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	510124
	Core part
	RP-120889
	RP-121032
	RP#57 completed
	36.101, 36.104, 36.307, new generic TR 36.850

	510224
	Perf. part
	RP-120889
	RP-121033
	RP#57 completed
	36.133, 36.141


Supporting Companies:
Huawei, Orange, Telia Sonera, Telefonica, Alcatel-Lucent, Nokia, Nokia Siemens Networks, Qualcomm, Renesas, MediaTech, ZTE

7.2.7
LTE Advanced Carrier Aggregation of Band 2 and Band 17  UID_510025
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	510125
	Core part
	RP-110432
	RP-121034
	RP#57 completed
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	510225
	Perf. part
	RP-110432
	RP-121585
	RP#58 completed
	36.101, 36.104, 36.133, 36.307


Supporting Companies:
AT&T, MediaTek, Qualcomm, Nokia, Ericsson, Samsung

7.2.8
LTE Advanced Carrier Aggregation of Band 4 and Band 5  UID_510026
Resources:
R4

	UID
	Name
	Acronym
	Hyperlink
	SR
	Notes
	TS_TR

	510126
	Core part
	LTE_CA_B4_B5-Core
	RP-110433
	RP-121757
	RP#58 completed
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	510226
	Perf. part
	LTE_CA_B4_B5-Perf
	RP-110433
	RP-121589
	RP#58 completed
	36.101, 36.104, 36.133, 36.307


Supporting Companies:
AT&T, MediaTek, Qualcomm, Nokia, Ericsson, Samsung

7.2.9
LTE Advanced Carrier Aggregation of Band 5 and Band 17  UID_510027
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	510127
	Core part
	RP-110434
	RP-121598
	RP#58 completed
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	510227
	Perf. part
	RP-110434
	RP-121599
	RP#58 completed
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
AT&T, MediaTek, Qualcomm, Nokia, Ericsson, Samsung
7.2.10
LTE Advanced Carrier Aggregation of Band 3 and Band 20  UID_530023
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	530123
	Core part
	RP-120887
	RP-121046
	RP#57 completed
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	530223
	Perf. part
	RP-120887
	RP-121047
	RP#57 completed
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Vodafone
7.2.11
LTE Advanced Carrier Aggregation of Band 8 and Band 20  UID_530024
Resources:
R4
	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	530124
	Core part
	RP-120888
	RP-121600
	RP#58 completed
	36.101, 36.104, 36.307, new generic TR 36.850

	530224
	Perf. part
	RP-120888
	RP-121601
	RP#58 completed
	36.101, 36.104, 36.133, 36.141


Supporting Companies:
Vodafone
7.2.12
LTE Advanced Carrier Aggregation of Band 3 and Band 5  UID_530026
Resources:
R4
	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	530126
	Core part
	RP-120899
	RP-121042
	RP#57 completed
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	530226
	Perf. part
	RP-120899
	RP-121043
	RP#57 completed
	36.133, 36.141


Supporting Companies:
SK Telecom

7.2.13
LTE Advanced Carrier Aggregation of Band 4 and Band 7  UID_530027
Resources:
R4
	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	530127
	Core part
	RP-121152
	RP-121590
	RP#58 completed
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, new generic TR 36.850

	530227
	Perf. part
	RP-121152
	RP-121591
	RP#58 completed
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Rogers Wireless
7.2.14
LTE Advanced Carrier Aggregation of Band 11 and Band 18  UID_540020
Resources:
R4,R2

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	540120
	Core part
	RP-120898
	RP-121602
	RP#58 completed
	36.101, 36.104, 36.307, new generic TR 36.850

	540220
	Perf. part
	RP-120898
	RP-121603
	RP#58 completed
	36.133


Supporting Companies:
KDDI

7.2.15
LTE Advanced Carrier Aggregation of Band 1 and Band 18  UID_540021
Resources:
R4,R2

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	540121
	Core part
	RP-120892
	RP-121052
	RP#57 completed
	36.101, 36.104, 36.307, new generic TR 36.850

	540221
	Perf. part
	RP-120892
	RP-121053
	RP#57 completed
	36.133, 36.141


Supporting Companies:
KDDI
7.2.16
LTE Advanced Carrier Aggregation of Band 1 and Band 19  UID_540022
Resources:
R4,R2

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	540122
	Core part
	RP-120866
	RP-120552
	RP#56 completed
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	540222
	Perf. part
	RP-120866
	RP-120553
	RP#56 completed
	36.133, 36.141


Supporting Companies:
NTT DoCoMo

7.2.17
LTE Advanced Carrier Aggregation of Band 1 and Band 21  UID_540023
Resources:
R4,R2

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	540123
	Core part
	RP-121173
	RP-121054
	RP#57 completed
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	540223
	Perf. part
	RP-121173
	RP-121055
	RP#57 completed
	36.133, 36.141


Supporting Companies:
NTT DoCoMo

7.2.18
LTE Advanced Carrier Aggregation of Band 3 and Band 8  UID_550018
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	550118
	Core part
	RP-121162
	RP-121586
	RP#58 completed
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	550218
	Perf. part
	RP-121162
	RP-121587
	RP#58 completed
	36.133, 36.141


Supporting Companies:
KT
7.3
Intra-band Carrier Aggregation
	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 11
	
	
	

	
	Intra-band Carrier Aggregation
	
	
	

	520015
	LTE Advanced Carrier Aggregation in Band 38
	LTE_CA_B38
	R4
	Huawei

	520016
	LTE Advanced Carrier Aggregation in Band 41
	LTE_CA_B41
	R4
	Clearwire

	530028
	LTE Advanced Carrier Aggregation in Band 7
	LTE_CA_B7
	R4
	China Unicom


7.3.1
LTE Advanced Carrier Aggregation in Band 38  UID_520015
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	520115
	Core part
	RP-110862
	RP-121060
	RP#57 completed
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, 37.141, new TR 36.830

	520215
	Perf. part
	RP-110862
	RP-121061
	RP#57 completed
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, 37.141


Supporting Companies:
Huawei, China Mobile, HiSilicon, CATT, ZTE, TD Tech, Qualcomm, Clearwire, MediaTek

Justification

Band 38 is a major global TDD band which had been allocated for TDD in European countries, China and other countries. Operators have big interest to support carrier aggregation in this band. 

· China had allotted 50MHz spectrum from 2570-2620MHz for TDD with guard band in 2010. The frequency arrangement of other parts of 2.6GHz is yet to be decided. The maximum bandwidth operators can utilize depends on co-existence requirements in the future. 

· In Europe, operator can not use the whole 50MHz spectrum according to the regulation rules. 40MHz carrier aggregation would be a good choice. 

The study should follow the final emissions requirements for Band 38 defined in TS36.101. The generic work done for intra-band CA for Band 40 can be largely leverage for Band 38.

Objective Core
The objectives of the WI include:

· Specify core requirements for contiguous carrier aggregation in Band 38.

· BS: 40MHz CA

· Determine the appropriate deployment scenario and specify the corresponding RF requirements for up to 40MHz.

· UE: 40MHz CA

· Considering the cost and complexity, it is proposed to maintain the same capability requirements for UE as that in other intra-band CA work items, e.g. up to two contiguous 20MHz component carriers for CA. 

· Appropriate A-MPR value may be defined to support CA bandwidth larger than 20MHz for protection of adjacent Band 7 operations.

· Specify band specific RRM requirements in RAN4.

· Add signalling support in RAN2 specifications.

7.3.2
LTE Advanced Carrier Aggregation in Band 41  UID_520016
Resources:
R4

	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	520116
	Core part
	RP-120249
	RP-120126
	RP#55 completed
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, new TR 36.827

	520216
	Perf. part
	RP-120249
	RP-120127
	RP#55 completed
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Clearwire, CMCC, NII Holdings, CATR, CATT, Huawei, ZTE

Justification

In the US, up to 194MHz is available for deployment of Band 41 based LTE TDD, with often large contiguous (40MHz+) blocks of channels available. 

Many network equipment vendors are supporting, or planning to support, dual carrier, 2x 20MHz TDD radios in the near future for the 2600MHz band. 

Due to the spectrum and network equipment availability, Band 41 is a prime candidate for deployment of Release 10 based LTE-advanced carrier aggregation capable UEs. 

This work item proposes that RAN4 start work on contiguous, intra-band carrier aggregation for Band 41 to support deployment of  LTE-advanced, building on the initial generic LTE TDD CA work that is developing the framework for TDD intra-band carrier aggregation based on Band 40.

 [1] TR36.812 v10.1.0, “Evolved Universal Terrestrial Radio Access (E-UTRA); LTE TDD 2600MHz in US work item Technical Report”
Objective Core
a. Building on the LTE intra-band CA work completed for Band 40, specify the core RF requirements for contiguous intra-band CA in Band 41, specifically considering aggregation of appropriate channel bandwidths up to:

i. 60MHz at the eNB;

ii. 40MHz at the UE with a maximum of 2 CCs on the DL and 1 or 2 CCs on the UL 

b. Specify band specific RRM requirements

c. Study specific signalling support requirements in RAN2

7.3.3
LTE Advanced Carrier Aggregation in Band 7  UID_530028
Resources:
R4
	UID
	Name
	Hyperlink
	SR
	Notes
	TS_TR

	530128
	Core part
	RP-121193
	RP-121062
	RP#57 completed
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, 37.141, new TR 36.831

	530228
	Perf. part
	RP-121193
	RP-121063
	RP#57 completed
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, 37.141


Supporting Companies:
China Unicom

7.4
UE Conformance Test Aspects for LTE Advanced Carrier Aggregation... UID_570006
Resources:
R5

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TS_TR

	570006
	UE Conformance Test Aspects for LTE Advanced Carrier Aggregation of Intra-band contiguous and Inter-band configurations
	06/09/2013
	50%
	RP-121814
	RP-130468
	36.508, 36.521-1, 36.521-2, 36.521-3, 36.523-1, 36.523-2, 36.523-3, 37.571-1


Supporting Companies:
Nokia
Testing for LTE_
LTE_CA_B7
LTE_CA_B38
LTE_CA_B41
LTE_CA_B1_B18
LTE_CA_B1_B19
LTE_CA_B1_B21
LTE_CA_B2_B17
LTE_CA_B3_B5
LTE_CA_B3_B7
LTE_CA_B3_B8
LTE_CA_B3_B20
LTE_CA_B4_B5
LTE_CA_B4_B7
LTE_CA_B4_B12
LTE_CA_B4_B13
LTE_CA_B4_B17
LTE_CA_B5_B12
LTE_CA_B5_B17
LTE_CA_B7_B20
LTE_CA_B8_B20
LTE_CA_B11_B18,

LTE_DL_FDD700-Core
7.5
Management for Carrier Aggregation for LTE UID_530049
Resources:
S5

	UID
	Name
	Hyperlink
	Notes
	TS

	530049
	Management of Carrier Aggregation for LTE
	SP-120776
	SP#58 completed. Stage 2 in Rel-10 RAN Feature UID_460007 Carrier Aggregation for LTE (LTE_CA)
	32.425


Supporting Companies:
NSN, Ericsson, China Mobile, China Unicom, ZTE, Huawei, Alcatel-Lucent, NEC

	Corresponding stage 2 work item (if any)

	UID
	Title
	TS

	460007
	Carrier Aggregation for LTE (LTE_CA)
	TSG RAN Rel-10 Feature

	460107
	Core part: Carrier Aggregation for LTE (LTE_CA-Core)
	36.101, 36.104, 36.133, 36.211, 36.212, 36.213, 36.300, 36.302, 36.306, 36.321, 36.331, 36.413, 36.423, 37.104

	460207
	Perf. part: Carrier Aggregation for LTE (LTE_CA-Perf)
	36.101, 36.104, 36.133, 36.141, 37.141, new TR (36.807, 36.808)


Justification

Carrier Aggregation (CA) in LTE is a feature supported from Rel-10. In Carrier Aggregation (CA), two or more component carriers (CCs) are aggregated in order to support wider transmission bandwidths (up to 100MHz). 
CCs are LTE Rel-8/9 compatible. Nevertheless, existing mechanisms (e.g. barring) may be used to avoid Rel-8/9 UEs to camp on a CC.

CA is supported for both contiguous and non-contiguous CCs. 
CCs originating from the same eNB need not to provide the same coverage.

When CA is configured, the UE only has one RRC connection with the network. 
At RRC connection establishment/re-establishment/handover, only the Primary Cell (PCell) provides the NAS mobility information (e.g. TAI), and at RRC connection re-establishment/handover, only the PCell provides the security input. PCell can only be changed with handover procedure (i.e. with security key change and RACH procedure).

Depending on UE capabilities, Secondary Cells (SCells) can be configured to form together with the PCell a set of serving cells. For each SCell the usage of uplink resources by the UE in addition to the downlink ones is configurable (the number of DL SCCs (Secondary Component Carriers) configured must always be larger or equal to the number of UL SCCs and no SCell can be configured for usage of uplink resources only).

To support CA, the management aspects required for CA also need to be addressed. 
The management aspects that need to be particularly taken into account for CA include:

· performance measurements and KPIs to evaluate the E-UTRAN that supports CA, for example how to measure number of users/E-RABs in the measured EUtran Cell which acts as Pcell or Scell for some UEs;

· required configurations to support CA;

· enhancements to support SON functionalities for CA in NM-centralized, EM-centralized and  distributed SON architectures, e.g., to take the radio bearer reconfiguration/failures with Scell(s) also into account in MRO;

· energy saving perspective in CA.

Objective to:

· identify required performance measurements and KPIs to support CA management

· specify required configurations for CA management

· identify the use cases and requirements for  SON functionality Self-establishment of eNodeB, E-UTRAN ANR, MRO, MLB, CCO and Self-healing in CA, and provide solutions

· identify the use cases and requirements for Energy Saving in CA and provide solution extensions

· address other management aspects for CA if any

To fulfil the objectives above, coordination with RAN groups may be needed.

To minimize the backward impact introduced by CA management, the existing mechanisms and definitions shall be reused as much as possible.
8
Release 12

8.1
Inter-band Carrier Aggregation
Rel-12 inter-band Carrier Aggregation
	UID
	Name
	WI_rapporteur

	530025
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 7
	Ericsson

	550010
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5 with 2UL
	SK Telecom

	560017
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 4
	T-Mobile USA

	570012
	LTE Advanced inter-band Carrier Aggregation of Band 23 and Band 29
	DISH Network

	570013
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 26
	KT

	570014
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 19
	NTT DOCOMO

	570018
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 8
	Softbank Mobile

	570026
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 28
	eAccess

	580032
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 26
	KDDI

	580033
	LTE Advanced inter-band Carrier Aggregation of Band 39 and Band 41
	China Mobile

	580034
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	US Cellular

	590022
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 13
	Ericsson

	590024
	LTE Advanced inter-band Carrier Aggregation of Band 19 and Band 21
	NTT DOCOMO

	590025
	LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 26
	KT

	590029
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A1
	Huawei

	590028
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A2
	Qualcomm

	590023
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A3
	Ericsson

	590031
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A4
	Nokia

	590026
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A5
	Renesas

	600028
	LTE Advanced inter-band Carrier Aggregation of Band 12 and Band 25
	US Cellular

	600029
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 5
	AT&T

	600030
	Additional bandwidth combination set for LTE Advanced inter-band CA of Band 1 and Band 18
	KDDI

	600031
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 30
	AT&T

	600032
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 17 and Band 30
	AT&T

	600033
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 29 and Band 30
	AT&T

	600034
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 5 and Band 30
	AT&T

	600035
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 17 and Band 30
	AT&T

	600036
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 29 and Band 30
	AT&T

	600037
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 13
	Verizon

	600038
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 13
	Verizon

	600039
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 13
	Verizon

	570015
	Deleted - LTE Advanced inter-band Carrier Aggregation of Band 38 and Band 39
	China Mobile


8.1.1
LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 7 UID_530025
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TSs_and_TRs

	530125
	Core part
	06/09/2013
	80%
	RP-122018
	RP-130513
	36.101, 36.104, 36.133, new generic TR 36.851

	530225
	Perf. part
	06/09/2013
	0%
	RP-122018
	RP-130514
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Ericsson
8.1.2
LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5 with 2UL UID_550010
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TSs_and_TRs

	550110
	Core part
	14/06/2013
	30%
	RP-120867
	RP-130098
	36.101, 36.104, 36.133, 36.307, new generic TR 36.851

	550210
	Perf. part
	14/06/2013
	0%
	RP-120867
	RP-130099
	36.133, 36.141


Supporting Companies:
SK Telecom
Complementary to 1UL existing Rel-11 WI LTE_CA_B3_B5 UID_530026
8.1.3
LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 4 UID_560017
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	560117
	Core part
	06/09/2013
	85%
	RP-130175
	RP-130519
	RP#60 completion 06/13=>09/13
	36.101, 36.104, 36.133, new generic TR 36.851

	560217
	Perf. part
	06/09/2013
	50%
	RP-130175
	RP-130520
	RP#60 completion 06/13=>09/13
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
T-Mobile USA

8.1.4
LTE Advanced inter-band Carrier Aggregation of Band 23 and Band 29 UID_570012
Resources:
R4

	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	570112
	Core part
	RP-130170
	RP-130535
	RP#60 completed
	36.101, 36.104, 36.133, new generic TR 36.851

	570212
	Perf. part
	RP-130170
	RP-130536
	RP#60 completed
	36.141, 36.307


Supporting Companies:
Dish Network
8.1.5
LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 26 UID_570013
Resources:
R4

	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	570113
	Core part
	RP-130658
	RP-130527
	RP#60 completed. Updated WID RP-130199=>RP-130658
	36.101, 36.104, 36.133, 36.307, new generic TR 36.851

	570213
	Perf. part
	RP-130658
	RP-130528
	RP#60 completed. Updated WID RP-130199=>RP-130658
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
KT

8.1.6
LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 19 UID_570014
Resources:
R4

	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	570114
	Core part
	RP-130198
	RP-130525
	RP#60 completed
	36.101, 36.104, 36.133, new generic TR 36.851

	570214
	Perf. part
	RP-130198
	RP-130526
	RP#60 completed
	36.141, 36.307


Supporting Companies:
NTT DOCOMO
8.1.7
LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 8 UID_570018
Resources:
R4
	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	570118
	Core part
	RP-130181
	RP-130515
	RP#60 completed
	36.101, 36.104, new generic TR 36.851

	570218
	Perf. part
	RP-130181
	RP-130516
	RP#60 completed
	36.141, 36.307


Supporting Companies:
Softbank Mobile
8.1.8
LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 28 UID_570026
Resources:
R4

	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	570126
	Core part
	RP-130189
	RP-130529
	RP#60 completed
	36.101, 36.104, new generic TR 36.851

	570226
	Perf. part
	RP-130189
	RP-130530
	RP#60 completed
	36.141, 36.307


Supporting Companies:
eAccess
8.1.9
LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 26 UID_580032
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	580132
	Core part
	06/09/2013
	90%
	RP-130668
	RP-130517
	RP#60 updated WID RP-130297=>RP-130668
	36.101, 36.104, 36.133, new generic TR 36.851

	580232
	Perf. part
	06/09/2013
	0%
	RP-130668
	RP-130518
	RP#60 updated WID RP-130297=>RP-130668
	36.141, 36.307


Supporting Companies:
KDDI
2DL/1UL
8.1.10
LTE Advanced inter-band Carrier Aggregation of Band 39 and Band 41 UID_580033
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	580133
	Core part
	06/12/2013
	40%
	RP-130292
	RP-130538
	RP#59 updated WID RP-121834=>RP-130292
	36.101, 36.104, 36.307, new generic TR 36.851

	580233
	Perf. part
	06/12/2013
	0%
	RP-130292
	RP-130538
	-
	36.133, 36.141


Supporting Companies:
China Mobile
2DL/1UL
8.1.11
LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12 UID_580034
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	580134
	Core part
	06/03/2014
	30%
	RP-130174
	RP-130713
	RP#60 completion 12/13=>03/14
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.851

	580234
	Perf. part
	06/03/2014
	0%
	RP-130174
	RP-130522
	RP#59 updated WID RP-122024=>RP-130174
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
US Cellular
8.1.12
LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 13 UID_590022
Resources:
R4

	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	590122
	Core part
	RP-130196
	RP-130523
	RP#60 completed
	36.101, 36.104, 36.133, new generic TR 36.851

	590222
	Perf. part
	RP-130196
	RP-130524
	RP#60 completed
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Ericsson
8.1.13
LTE Advanced inter-band Carrier Aggregation of Band 19 and Band 21 UID_590024
Resources:
R4

	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	590124
	Core part
	RP-130197
	RP-130533
	RP#60 completed
	36.101, 36.104, 36.133, new generic TR 36.851

	590224
	Perf. part
	RP-130197
	RP-130534
	RP#60 completed
	36.141, 36.307


Supporting Companies:
NTT DOCOMO
8.1.14
LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 26 UID_590025
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TSs_and_TRs

	590125
	Core part
	06/12/2013
	20%
	RP-130201
	RP-130531
	36.101, 36.104, 36.133, new generic TR 36.851

	590225
	Perf. part
	06/12/2013
	20%
	RP-130201
	RP-130532
	36.141, 36.307


Supporting Companies:
KT
8.1.15
LTE Advanced inter-band Carrier Aggregation of Band 12 and Band 25 UID_600028
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	TSs_and_TRs

	600128
	Core part
	06/12/2013
	0%
	RP-130832
	36.101, 36.104, 36.133, new generic TR 36.851

	600228
	Perf. part
	06/03/2014
	0%
	RP-130832
	36.141, 36.307


Supporting Companies:
US Cellular

2-DL CA
8.1.16
LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 5 UID_600029
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	TSs_and_TRs

	600129
	Core part
	06/12/2013
	0%
	RP-130675
	36.101, 36.104, 36.307

	600229
	Perf. part
	06/12/2013
	0%
	RP-130675
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
AT&T

2-DL CA
8.1.17
Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 18 UID_600030
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	TSs_and_TRs

	600130
	Core part
	06/09/2013
	0%
	RP-130669
	36.101, new generic TR 36.851

	600230
	Perf. part
	06/09/2013
	0%
	RP-130669
	36.307


Supporting Companies:
KDDI

1UL/2DL CA
8.2
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1. Introduction

Proposals in [1] and [2] were approved in RAN#56 and most of the LTE Inter-band CA WIDs modified. Remaining WIDs will be updated in RAN#57 to be in line with the agreement to include only 1UL in Rel-11 time frame.

This contribution discusses LTE Inter-band CA Work Items for 2UL in Rel-12 specifications. 

2. Background

Status of Rel-11 LTE Inter-band CA WI is shown in Table 1. 

· WIs with no highlight include only 1UL originally
· One WI highlighted by red includes 2UL only but the work is just started with completion in Rel-12 time frame

· WIs highlighted by turquoise were updated in RAN#56 to include 1UL only

· WIs highlighted by yellow will be modified in RAN#57 to include 1UL only

· WI highlighted by green was completed in RAN#56 

Table 1: Rel-11 Inter-band CA WIs in TR 36.850

	UID
	Inter-band CA WI title 
(Feature)
	CA class
	RAN#56 Status 
	Rapporteur

	510024
	LTE Advanced Carrier Aggregation of Band 7 and Band 20
	Class A1
	45/0 %
	Huawei

	510025
	LTE Advanced Carrier Aggregation of Band 2 and Band 17
	Class A1
	30/0 %
	AT&T

	510026
	LTE Advanced Carrier Aggregation of Band 4 and Band 5
	Class A1
	30/0 % 
	AT&T

	530023
	LTE Advanced Carrier Aggregation of Band 3 and Band 20
	Class A1
	50/10 %
	Vodafone

	530026
	LTE Advanced Carrier Aggregation of Band 3 and Band 5
	Class A1
	80/0 %
	SK Telecom

	540221
	LTE Advanced Carrier Aggregation of Band 1 and Band 18
	Class A1
	45/0 %
	KDDI

	540022
	LTE Advanced Carrier Aggregation of Band 1 and Band 19
	Class A1
	100/100 %
	NTT DOCOMO

	500018
	LTE Advanced Carrier Aggregation of Band 4 and Band 13
	Class A1
	40/0 %
	Ericsson

	550010
	LTE Advanced Carrier Aggregation of Band 3 and Band 5, 2UL
	Class A1
	20/0 %
	SK Telecom

	500017
	LTE Advanced Carrier Aggregation of Band 4 and Band 17
	Class A2
	30/0 %
	AT&T

	510022
	LTE Advanced Carrier Aggregation of Band 4 and Band 12
	Class A2
	35/0 %
	Cox Communications

	550018
	LTE Advanced Carrier Aggregation of Band 3 and Band 8
	Class A2
	25/0 %
	KT

	480023
	LTE Advanced Carrier Aggregation of Band 3 and Band 7
	Class A3
	45/0 %
	TeliaSonera

	510023
	LTE Advanced Carrier Aggregation of Band 5 and Band 12
	Class A3
	35/0 %
	US Cellular

	530025
	LTE Advanced Carrier Aggregation of Band 1 and Band 7
	Class A3
	45/0 %
	China Telecom

	530027
	LTE Advanced Carrier Aggregation of Band 4 and Band 7
	Class A3
	25/0 %
	Rogers Wireless

	510027
	LTE Advanced Carrier Aggregation of Band 5 and Band 17
	Class A3
	30/0 %
	AT&T

	530024
	LTE Advanced Carrier Aggregation of Band 8 and Band 20
	Class A4
	10/0 %
	Vodafone

	540020
	LTE Advanced Carrier Aggregation of Band 11 and Band 18
	Class A5
	45/0 %
	KDDI

	540023
	LTE Advanced Carrier Aggregation of Band 1 and Band 21
	Class A5
	80/0 %
	NTT DOCOMO


RAN#56 status column indicates the completion level for the original WIs including both 1UL and 2UL. At the time it was agreed that 50% means 1UL completion so the completion level will be significantly higher in RAN#57 when WIs includes 1UL only. 9 inter-band CA WIs will be closed and 8 new inter-band CA WIs will be proposed at RAN#57.
3. Way forward with LTE Inter-band CA WIs

The number of LTE Inter-Band CA WIs is increasing and the project management will be more challenging in RAN4 and RAN plenary. One way forward would be to limit the number of 2UL WIs in Rel-12 and utilize the outcome of Rel-11 1UL work. Proposal is to continue 2UL work in Rel-12 under 5 WIs:

· Class A1. Low-high band combination without harmonic relation between bands
· Class A2. Low-high band combination with harmonic relation between bands
· Class A3. Low-low or high-high band combination without intermodulation problem (low order IM)
· Class A4. Low-low or high-high band combination with intermodulation problem (low order IM)
· Class A5. Combination except for A1 – A4 (like mid band combinations)

There would be no separate WIs for operator specific band combinations. Those could be included into WIs as work tasks or building blocks. Interested operators could agree the reasonable time scale for their specific WIs. 5 new WIs would be opened in Dec RAN#58 allowing time to finish 1UL combinations and other remaining topics in Rel-11.
Another solution is to continue 2UL work with separate operator specific WIs for 2UL. Drawback with this option is the high number of WIs with administrative challenges. In any case:

1) Rapporteur shall revise all Inter-band CA WIDs to include only 1UL in Rel-11 WID at RAN#57 latest

2) WIs that are 100% ready in September RAN#57 will be closed
3) Rel-11 exception sheet shall be provided in RAN#57 for the WIs that can be completed in December RAN#58

note: WIs without exception sheet will be directly shifted to Rel-12

4) WIs that cannot be completed in Rel-11 time frame will be moved to Rel-12

5) 2UL WIs can be proposed for Rel-12 when 1UL WIs are completed

6) No further REL-11 WIs/SIs are possible for RAN1/2/3/4.

If proponent wants to finalize 1UL for their CA band specific WI earlier than 2UL, then WID should include 1UL only. If both 1UL and 2UL are to be included in one single WID, then single completion dates shall be set for the 1UL and 2UL.
Rel-11 includes independent WIs for each specific band combinations for 1UL. Proposal is to follow the same approach for 1UL also in Rel-12:

· Separate WIs for each 1UL inter-band combinations

· 5 WIs for 2UL inter-band combination classes.

One WI in Table 1 including 2UL can be stopped and included in new Rel-12 WI for inter-band combination class A1.

Based on RAN4 discussions there are two views for the Carrier Aggregation in multi-RAT and multiple band combination terminals:

· Some companies think multi-CA issues shall be treated as a separate topic
· Some companies think that all the aspects should be considered at the same time to ensure that requirements are then covered in all necessary cases.
RAN4 and RAN shall continue discussion in order to clarify how to capture the multi-CA aspects in Rel-12.
4. Conclusion

Proposal is not to open separate WIs for operator specific 2UL band combinations. Proposal is to:
· Continue with separate WIs for each 1UL inter-band combinations in Rel-12

· Open 5 new WIs in RAN#58 to specify 2UL CA inter-band combination classes in Rel-12
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8.2.1
LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 UID_590029
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TS_TR

	590129
	Core part
	13/06/2014
	10%
	RP-130677
	RP-130539
	RP#60 updated WID RP-130371=>RP-130677
	36.101, 36.104, 36.133, New generic TR 36.860

	590229
	Perf. part
	13/06/2014
	0%
	RP-130677
	RP-130540
	-
	36.141, 36.307


Supporting Companies:
Huawei, HiSilicon, Ericsson, Deutsche Telekom, LG Uplus, Nokia, Orange, Qualcomm, Renesas, SK Telecom, Telecom Italia, TeliaSonera, Vodafone
Current CA (generic & band-specific) defined for inter-band CA with 1UL CC & 2 DL CCs. Work needed on band-specific basis for 2UL/2DL inter-band CA. 2UL inter-band CA WIs according to 5 CA classes A1 to A5 according to Operator need

Class A1: Low-high band combination without harmonic relation between bands or intermodulation problem
	Other justification

	document
	Remarks

	RP-121129
	Agreed way forward for treatment of 2UL inter-band carrier aggregation is by work item per each of the five CA classes.


Objective

The following table describes the considered band combinations of this WI: 
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	CA_1-5
	1
	
	
	
	Yes
	
	
	0

	
	5
	
	
	
	Yes
	
	
	

	CA_3-20
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	20
	
	
	Yes
	Yes
	
	
	

	CA_7-20
	7
	
	
	
	Yes
	Yes
	Yes
	0

	
	20
	
	
	Yes
	Yes
	
	
	

	CA_1-19
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	


· Band numbers Bx and By are defined in TS 36.101 clause 5.5.

· Different bandwidth combination sets are possible per band combination.

· "Yes" for a certain bandwidth of band Bx means that this bandwidth can be combined with any bandwidth of band By which has a "Yes" as well. In order to address a band combination all corresponding possible bandwidth combinations need to be addressed.
· UL bandwidth equals to DL bandwidth on each band. Different bands can have different bandwidths.
8.2.2
LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 UID_590028
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TS_TR

	590128
	Core part
	13/06/2014
	10%
	RP-130327
	RP-130541
	36.101, 36.104, 36.133, New generic TR 36.860

	590228
	Perf. part
	13/06/2014
	0%
	RP-130327
	RP-130542
	36.141, 36.307


Supporting Companies:
Qualcomm, KT, Leap Wireless International, AT&T, US Cellular, LG Electronics, Pantech

Current CA (generic & band-specific) defined for inter-band CA with 1UL CC & 2 DL CCs. Work needed on band-specific basis for 2UL/2DL inter-band CA. 2UL inter-band CA WIs according to 5 CA classes A1 to A5 according to Operator need

Class A2: Low-high band combination with harmonic relation between bands
	Other justification

	document
	Remarks

	RP-121129
	Agreed way forward for treatment of 2UL inter-band carrier aggregation is by work item per each of the five CA classes.


Objective

The following table describes the considered band combinations of this WI: 
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	B3+B8
	3
	
	
	
	Yes
	Yes
	Yes
	0

	
	8
	
	
	Yes
	Yes
	
	
	

	
	3
	
	
	
	Yes
	
	
	1

	
	8
	
	
	Yes
	Yes
	
	
	

	B4+B12
	4
	Yes
	Yes
	Yes
	Yes
	
	
	0

	
	12
	
	
	Yes
	Yes
	
	
	

	B4+B17
	4
	
	
	Yes
	Yes
	
	
	0

	
	17
	
	
	Yes
	Yes
	
	
	


· Band numbers Bx and By are defined in TS 36.101 clause 5.5.

· Different bandwidth combination sets are possible per band combination.

· "Yes" for a certain bandwidth of band Bx means that this bandwidth can be combined with any bandwidth of band By which has a "Yes" as well. In order to address a band combination all corresponding possible bandwidth combinations need to be addressed.
· UL bandwidth equals to DL bandwidth on each band. Different bands can have different bandwidths.

8.2.3
LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 UID_590023
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TS_TR

	590123
	Core part
	13/06/2014
	10%
	RP-130309
	RP-130543
	36.101, 36.104, 36.133, New generic TR 36.860

	590223
	Perf. part
	13/06/2014
	0%
	RP-130309
	RP-130544
	36.141, 36.307


Supporting Companies:
Ericsson, AT&T, Deutsche Telekom, Orange, Telecom Italia, TeliaSonera, US Cellular, Vodafone, ST-Ericsson
Current CA (generic & band-specific) defined for inter-band CA with 1UL CC & 2 DL CCs. Work needed on band-specific basis for 2UL/2DL inter-band CA. 2UL inter-band CA WIs according to 5 CA classes A1 to A5 according to Operator need

Class A3: Low-low or high-high band combination without intermodulation problem (low order IM)
	Other justification

	document
	Remarks

	RP-121129
	Agreed way forward for treatment of 2UL inter-band carrier aggregation is by work item per each of the five CA classes.


Objective

The following table describes the considered band combinations of this WI: 
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	B1+B7
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	

	B3+B7
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	

	B4+B7
	4
	
	
	Yes
	Yes
	
	
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	

	B5+B12
	5
	
	
	Yes
	Yes
	
	
	0

	
	12
	
	
	Yes
	Yes
	
	
	

	B5+B17
	5
	
	
	Yes
	Yes
	
	
	0

	
	17
	
	
	Yes
	Yes
	
	
	


· Band numbers Bx and By are defined in TS 36.101 clause 5.5.

· Different bandwidth combination sets are possible per band combination.

· "Yes" for a certain bandwidth of band Bx means that this bandwidth can be combined with any bandwidth of band By which has a "Yes" as well. In order to address a band combination all corresponding possible bandwidth combinations need to be addressed.
· UL bandwidth equals to DL bandwidth on each band. Different bands can have different bandwidths.

8.2.4
LTE Advanced dual uplink inter-band Carrier Aggregation Class A4 UID_590031
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TS_TR

	590131
	Core part
	13/06/2014
	10%
	RP-130704
	RP-130545
	RP#60 updated WID RP-130401=>RP-130704
	36.101, 36.104, 36.133, New generic TR 36.860

	590231
	Perf. part
	13/06/2014
	0%
	RP-130704
	RP-130546
	RP#60 updated WID RP-130401=>RP-130704
	36.141, 36.307


Supporting Companies:
Nokia, SK Telecom, Renesas, Nokia Siemens Networks, Ericsson, ST-Ericsson, Qualcomm, ETRI, Ericsson-LG, LG Uplus, Pantech, LG Electronics
Current CA (generic & band-specific) defined for inter-band CA with 1UL CC & 2 DL CCs. Work needed on band-specific basis for 2UL/2DL inter-band CA. 2UL inter-band CA WIs according to 5 CA classes A1 to A5 according to Operator need

Class A4: Low-low, low-high or high-high band combination with intermodulation problem (low order IM)
	Other justification

	document
	Remarks

	RP-121129
	Agreed way forward for treatment of 2UL inter-band carrier aggregation is by work item per each of the five CA classes.


Objective

The following table describes the considered band combinations of this WI:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	


· Band numbers Bx and By are defined in TS 36.101 clause 5.5.

· Different bandwidth combination sets are possible per band combination.

· "Yes" for a certain bandwidth of band Bx means that this bandwidth can be combined with any bandwidth of band By which has a "Yes" as well. In order to address a band combination all corresponding possible bandwidth combinations need to be addressed.
· UL bandwidth equals to DL bandwidth on each band. Different bands can have different bandwidths.

8.2.5
LTE Advanced dual uplink inter-band Carrier Aggregation Class A5 UID_590026
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TS_TR

	590126
	Core part
	13/06/2014
	10%
	RP-130289
	RP-130547
	36.101, 36.104, 36.133, New generic TR 36.860

	590226
	Perf. part
	13/06/2014
	0%
	RP-130289
	RP-130548
	36.141, 36.307


Supporting Companies:
Renesas, NTT DOCOMO, Nokia, Nokia Siemens Networks
Current CA (generic & band-specific) defined for inter-band CA with 1UL CC & 2 DL CCs. Work needed on band-specific basis for 2UL/2DL inter-band CA. 2UL inter-band CA WIs according to 5 CA classes A1 to A5 according to Operator need

Class A5: Combinations not classified in A1-A4
	Other justification

	document
	Remarks

	RP-121129
	Agreed way forward for treatment of 2UL inter-band carrier aggregation is by work item per each of the five CA classes.


Objective

The following table describes the considered band combinations of this WI:
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	B1+B21
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	21
	
	
	Yes
	Yes
	Yes
	
	


· Band numbers Bx and By are defined in TS 36.101 clause 5.5.

· Different bandwidth combination sets are possible per band combination.

· "Yes" for a certain bandwidth of band Bx means that this bandwidth can be combined with any bandwidth of band By which has a "Yes" as well. In order to address a band combination all corresponding possible bandwidth combinations need to be addressed.

· UL bandwidth equals to DL bandwidth on each band. Different bands can have different bandwidths.
8.3
LTE Inter-band CA Work Items for 3UL

8.3.1
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 30 UID_600031
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600131
	Core part
	06/06/2014
	0%
	RP-130882
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600231
	Perf. part
	12/09/2014
	0%
	RP-130882
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
AT&T

8.3.2
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 17 and Band 30 UID_600032
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600132
	Core part
	06/06/2014
	0%
	RP-130883
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600232
	Perf. part
	12/09/2014
	0%
	RP-130883
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
AT&T

8.3.3
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 29 and Band 30 UID_600033
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600133
	Core part
	06/06/2014
	0%
	RP-130884
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600233
	Perf. part
	12/09/2014
	0%
	RP-130884
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
AT&T

8.3.4
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 5 and Band 30 UID_600034
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600134
	Core part
	06/06/2014
	0%
	RP-130885
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600234
	Perf. part
	12/09/2014
	0%
	RP-130885
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
AT&T

8.3.5
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 17 and Band 30 UID_600035
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600135
	Core part
	06/06/2014
	0%
	RP-130886
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600235
	Perf. part
	12/09/2014
	0%
	RP-130886
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
AT&T

8.3.6
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 29 and Band 30 UID_600036
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600136
	Core part
	06/06/2014
	0%
	RP-130887
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600236
	Perf. part
	12/09/2014
	0%
	RP-130887
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
AT&T

8.3.7
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 13 UID_600037
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600137
	Core part
	06/06/2014
	0%
	RP-130697
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600237
	Perf. part
	06/06/2014
	0%
	RP-130697
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Verizon
8.3.8
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 13 UID_600038
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600138
	Core part
	06/06/2014
	0%
	RP-130891
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600238
	Perf. part
	06/06/2014
	0%
	RP-130891
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Verizon

8.3.9
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 13 UID_600039
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600139
	Core part
	06/06/2014
	0%
	RP-130699
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853

	600239
	Perf. part
	06/06/2014
	0%
	RP-130699
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Verizon

8.4
Intra-band Carrier Aggregation
Rel-12 intra-band Carrier Aggregation

	UID
	Name
	WI_rapporteur

	530029
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 25
	Sprint

	550011
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 3
	SK Telecom

	560016
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4
	T-Mobile USA

	570016
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 3
	China Unicom

	580035
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7
	Ericsson

	580036
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 27
	NII Holdings

	590027
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 39
	China Mobile

	600023
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 2UL
	Clearwire

	600024
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4 for 2UL
	T-Mobile USA

	600025
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 23
	Dish Network

	600026
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 23
	Dish Network

	560015
	Deleted - LTE Advanced intra-band Contiguous Carrier Aggregation in Band 1
	KDDI


8.4.1
LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 25 UID_530029
Resources:
R4
	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TS_TR

	530129
	Core part
	RP-130179
	RP-130563
	RP#60 completed
	36.101, 36.104, 36.133, new TR 36.841

	530229
	Perf. part
	RP-130179
	RP-130759
	RP#60 completed
	36.141, 36.307


Supporting Companies:
Sprint
8.4.2
LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 3 UID_550011
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TS_TR

	550111
	Core part
	06/12/2013
	50%
	RP-130222
	RP-130557
	36.101, 36.104, 36.133, new TR 36.8ab

	550211
	Perf. part
	06/12/2013
	0%
	RP-130222
	RP-130558
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
SK Telecom
8.4.3
LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4 UID_560016
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TS_TR

	560116
	Core part
	06/09/2013
	95%
	RP-130842
	RP-130559
	RP#60 updated WID RP-130176=> RP-130842. Completion 12/13=>09/13
	36.101, 36.104, 36.133, new TR 36.833

	560216
	Perf. part
	06/09/2013
	95%
	RP-130842
	RP-130560
	RP#60 updated WID RP-130176=> RP-130842. Completion 12/13=>09/13
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
T-Mobile USA

8.4.4
LTE Advanced intra-band contiguous Carrier Aggregation in Band 3 UID_570016
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TS_TR

	570116
	Core part
	06/09/2013
	90%
	RP-130294
	RP-130551
	
	36.101, 36.104, 36.133, new TR 36.834

	570216
	Perf. part
	06/09/2013
	90%
	RP-130294
	RP-130552
	RP#60 completion 12/13=>09/13
	36.141, 36.307


Supporting Companies:
China Unicom

8.4.5
LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7 UID_580035
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TS_TR

	580135
	Core part
	06/12/2013
	15%
	RP-130813
	RP-130561
	RP#60 updated WID RP-130389=>RP-130813
	36.101, 36.104, 36.133, new TR 36.8xy

	580235
	Perf. part
	06/03/2014
	0%
	RP-130813
	RP-130562
	RP#60 updated WID RP-130389=>RP-130813. Completion 12/14=>03/14
	36.141, 36.307


Supporting Companies:
Ericsson
8.4.6
LTE Advanced intra-band contiguous Carrier Aggregation in Band 27 UID_580036
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	TS_TR

	580136
	Core part
	06/12/2013
	15%
	RP-130173
	RP-130553
	36.101, 36.104, 36.133, new TR 36.838

	580236
	Perf. part
	06/03/2014
	0%
	RP-130173
	RP-130554
	36.141, 36.307


Supporting Companies:
NII Holdings
8.4.7
LTE Advanced intra-band contiguous Carrier Aggregation in Band 39 UID_590027
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	Notes
	TS_TR

	590127
	Core part
	06/12/2013
	20%
	RP-130293
	RP-130555
	-
	36.101, 36.104, 36.133, New TR 36.845

	590227
	Perf. part
	06/12/2013
	0%
	RP-130293
	RP-130556
	-
	36.141, 36.307


Supporting Companies:
China Mobile

8.4.8
LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 2UL UID_600023
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600123
	Core part
	12/09/2014
	0%
	RP-130873
	36.101, 36.104, 36.133, new TR 36.8xy (LTE Advanced Intra-band Non-contiguous CA in Band 41 for 2 UL Technical Report)

	600223
	Perf. part
	12/09/2014
	0%
	RP-130873
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
Clearwire

8.4.9
LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4 for 2UL UID_600024
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600124
	Core part
	12/09/2014
	0%
	RP-130602
	36.101, 36.104, 36.133, 36.833

	600224
	Perf. part
	12/09/2014
	0%
	RP-130602
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
T-Mobile USA
8.4.10
LTE Advanced intra-band contiguous Carrier Aggregation in Band 23 UID_600025
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600125
	Core part
	06/12/2013
	0%
	RP-130652
	36.101, 36.104, 36.133, new TR 36.8xy (Intra-band contiguous Carrier Aggregation in Band 23 Technical Report)

	600225
	Perf. part
	06/12/2013
	0%
	RP-130652
	36.141, 36.307


Supporting Companies:
Dish Network
8.4.11
LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 23 UID_600026
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	TS_TR

	600126
	Core part
	06/12/2013
	0%
	RP-130653
	36.101, 36.104, 36.133, new TR 36.8xy (Intra-band non-contiguous Carrier Aggregation in Band 23 Technical Report)

	600226
	Perf. part
	06/12/2013
	0%
	RP-130653
	36.141, 36.307


Supporting Companies:
Dish Network

8.4.x
LTE Advanced intra-band Contiguous Carrier Aggregation in Band 1 UID_560015 (stopped at RAN#60)
Resources:
R4

	UID
	Name
	Hyperlink
	Status_Report
	Notes
	TS_TR

	560115
	Deleted - Core part
	RP-120826
	RP-130549
	RP#60 stopped at 10% completion
	36.101, 36.104, 36.133, 36.141, 36.307, new TR 36.835

	560215
	Deleted - Perf. part
	RP-120826
	RP-130550
	RP#60 stopped at 0% completion
	36.101, 36.104, 36.133, 36.141, 36.307


Supporting Companies:
KDDI
Annex A:
LTE Advanced Carrier Aggregation work items
	UID
	Name
	Acronym
	Resource
	Rapporteur

	
	Release 9
	
	
	

	390031
	Study on LTE-Advanced
	FS_RAN_LTEA
	R1,R2,R3,R4
	NTT DoCoMo

	
	Release 10
	
	
	

	460007
	Carrier Aggregation for LTE
	LTE_CA
	R1,R2,R3,R4,R5
	Nokia

	
	Release 11
	
	
	

	510030
	LTE Carrier Aggregation Enhancements
	LTE_CA_enh
	R1,R2,R3,R4
	Nokia

	
	Inter-band Carrier Aggregation
	
	
	

	480023
	LTE Advanced Carrier Aggregation of Band 3 and Band 7
	LTE_CA_B3_B7
	R4
	TeliaSonera

	500017
	LTE Advanced Carrier Aggregation of Band 4 and Band 17
	LTE_CA_B4_B17
	R4
	AT&T

	500018
	LTE Advanced Carrier Aggregation of Band 4 and Band 13
	LTE_CA_B4_B13
	R4
	Ericsson

	510022
	LTE Advanced Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12
	R4,R2
	Leap Wireless

	510023
	LTE Advanced Carrier Aggregation of Band 5 and Band 12
	LTE_CA_B5_B12
	R4,R2
	US Cellular

	510024
	LTE Advanced Carrier Aggregation of Band 7 and Band 20
	LTE_CA_B7_B20
	R4
	Huawei

	510025
	LTE Advanced Carrier Aggregation of Band 2 and Band 17
	LTE_CA_B2_B17
	R4
	AT&T

	510026
	LTE Advanced Carrier Aggregation of Band 4 and Band 5
	LTE_CA_B4_B5
	R4
	AT&T

	510027
	LTE Advanced Carrier Aggregation of Band 5 and Band 17
	LTE_CA_B5_B17
	R4
	AT&T

	530023
	LTE Advanced Carrier Aggregation of Band 3 and Band 20
	LTE_CA_B3_B20
	R4
	Vodafone

	530024
	LTE Advanced Carrier Aggregation of Band 8 and Band 20
	LTE_CA_B8_B20
	R4
	Vodafone

	530026
	LTE Advanced Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5
	R4
	SK Telecom

	530027
	LTE Advanced Carrier Aggregation of Band 4 and Band 7
	LTE_CA_B4_B7
	R4
	Rogers Wireless

	540020
	LTE Advanced Carrier Aggregation of Band 11 and Band 18
	LTE_CA_B11_B18
	R4,R2
	KDDI

	540021
	LTE Advanced Carrier Aggregation of Band 1 and Band 18
	LTE_CA_B1_B18
	R4,R2
	KDDI

	540022
	LTE Advanced Carrier Aggregation of Band 1 and Band 19
	LTE_CA_B1_B19
	R4,R2
	NTT DoCoMo

	540023
	LTE Advanced Carrier Aggregation of Band 1 and Band 21
	LTE_CA_B1_B21
	R4,R2
	NTT DoCoMo

	550018
	LTE Advanced Carrier Aggregation of Band 3 and Band 8
	LTE_CA_B3_B8
	R4
	KT

	
	Intra-band Carrier Aggregation
	
	
	

	520015
	LTE Advanced Carrier Aggregation in Band 38
	LTE_CA_B38
	R4
	Huawei

	520016
	LTE Advanced Carrier Aggregation in Band 41
	LTE_CA_B41
	R4
	Clearwire

	530028
	LTE Advanced Carrier Aggregation in Band 7
	LTE_CA_B7
	R4
	China Unicom

	
	UE Conformance Test
	
	
	

	570006
	UE Conformance Test Aspects for LTE Advanced CA ...
	...._UEConTest
	R5
	Nokia

	530049
	Management of Carrier Aggregation for LTE
	OAM-CA
	S5
	NSN, Ericsson


Rel-12 inter-band Carrier Aggregation

	UID
	Name
	WI_rapporteur

	530025
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 7
	Ericsson

	550010
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5 with 2UL
	SK Telecom

	560017
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 4
	T-Mobile USA

	570012
	LTE Advanced inter-band Carrier Aggregation of Band 23 and Band 29
	DISH Network

	570013
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 26
	KT

	570014
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 19
	NTT DOCOMO

	570018
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 8
	Softbank Mobile

	570026
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 28
	eAccess

	580032
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 26
	KDDI

	580033
	LTE Advanced inter-band Carrier Aggregation of Band 39 and Band 41
	China Mobile

	580034
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	US Cellular

	590022
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 13
	Ericsson

	590024
	LTE Advanced inter-band Carrier Aggregation of Band 19 and Band 21
	NTT DOCOMO

	590025
	LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 26
	KT

	590029
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A1
	Huawei

	590028
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A2
	Qualcomm

	590023
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A3
	Ericsson

	590031
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A4
	Nokia

	590026
	LTE Advanced dual uplink inter-band Carrier Aggregation Class A5
	Renesas

	600028
	LTE Advanced inter-band Carrier Aggregation of Band 12 and Band 25
	US Cellular

	600029
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 5
	AT&T

	600030
	Additional bandwidth combination set for LTE Advanced inter-band CA of Band 1 and Band 18
	KDDI

	600031
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 30
	AT&T

	600032
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 17 and Band 30
	AT&T

	600033
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 29 and Band 30
	AT&T

	600034
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 5 and Band 30
	AT&T

	600035
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 17 and Band 30
	AT&T

	600036
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 29 and Band 30
	AT&T

	600037
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 13
	Verizon

	600038
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 13
	Verizon

	600039
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 13
	Verizon

	570015
	Deleted - LTE Advanced inter-band Carrier Aggregation of Band 38 and Band 39
	China Mobile


Rel-12 intra-band Carrier Aggregation

	UID
	Name
	WI_rapporteur

	530029
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 25
	Sprint

	550011
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 3
	SK Telecom

	560016
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4
	T-Mobile USA

	570016
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 3
	China Unicom

	580035
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7
	Ericsson

	580036
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 27
	NII Holdings

	590027
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 39
	China Mobile

	600023
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 2UL
	Clearwire

	600024
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4 for 2UL
	T-Mobile USA

	600025
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 23
	Dish Network

	600026
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 23
	Dish Network

	560015
	Deleted - LTE Advanced intra-band Contiguous Carrier Aggregation in Band 1
	KDDI


RP#60 Rel-12 completed

	UID
	Name
	WI_rapporteur

	570013
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 26
	KT

	570113
	Core part
	KT

	570213
	Perf. part
	KT

	570012
	LTE Advanced inter-band Carrier Aggregation of Band 23 and Band 29
	DISH Network

	570112
	Core part
	DISH Network

	570212
	Perf. part
	DISH Network

	570014
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 19
	NTT DOCOMO

	570114
	Core part
	NTT DOCOMO

	570214
	Perf. part
	NTT DOCOMO

	570018
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 8
	Softbank Mobile

	570118
	Core part
	Softbank Mobile

	570218
	Perf. part
	Softbank Mobile

	570026
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 28
	eAccess

	570126
	Core part
	eAccess

	570226
	Perf. part
	eAccess

	590022
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 13
	Ericsson

	590122
	Core part
	Ericsson

	590222
	Perf. part
	Ericsson

	590024
	LTE Advanced inter-band Carrier Aggregation of Band 19 and Band 21
	NTT DOCOMO

	590124
	Core part
	NTT DOCOMO

	590224
	Perf. part
	NTT DOCOMO


Annex B:
Change history

	Change history

	Date
	Subject/Comment
	Ver.

	2012-06
	Post-TSG#56 first draft despatched for input / comment
	0.0.1

	2012-09
	Post-TSG#57 updates
	0.0.2

	2013-01
	Post-TSG#58 Dec 2012 updates
	0.0.3

	2013-03
	Post-TSG#59 Mar 2013 updates
	0.0.4

	2013-06
	Post-TSG#60 Jun 2013 updates
	0.0.5

	2013-07
	MCC clean-up
	0.0.6
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