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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.

CA
Carrier Aggregation
EPS
Evolved Packet System

IMS
IP Multimedia Subsystem 

LTE
3G Long Term Evolution (Evolved Packet System RAN part)
SAES
System Architecture Evolution Specification
4
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. 
4.2
TR approach for Rel-11 LTE CA related Work Items

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

Source:
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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
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Release 10

	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 10
	
	
	

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


5.1
Carrier Aggregation for LTE  UID_460007 (test ongoing)
Resources:
R1,R2,R3,R4,R5

	UID
	Name
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	460007
	Carrier Aggregation for LTE
	-
	07/12/2012
	75%
	RP-100661
	-
	Nokia
	-
	LTE

	460107
	Core part
	R1,R2,R3,R4
	03/06/2011
	100%
	RP-100661
	RP-110535
	Nokia
	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
	09/12/2011
	100%
	RP-100661
	RP-111452
	Nokia
	RP#54 completed
	36.101, 36.104, 36.133, 36.141, 37.141

	530040
	Test part
	R5
	07/12/2012
	10%
	RP-111221
	RP-120453
	Nokia
	-
	36.508, 36.521-1, 36.521-2, 36.521-3, 36.523-1, 36.523-2, 36.523-3


Supporting Companies:
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, 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.

6
Release 11

	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

	530025
	LTE Advanced Carrier Aggregation of Band 1 and Band 7
	LTE_CA_B1_B7
	R4
	China Telecom

	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

	
	Intra-band Carrier Aggregation
	
	
	

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

	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


6.1
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

	530025
	LTE Advanced Carrier Aggregation of Band 1 and Band 7
	LTE_CA_B1_B7
	R4
	China Telecom

	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


6.1.1
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
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	480023
	LTE Advanced Carrier Aggregation of Band 3 and Band 7
	LTE_CA_B3_B7
	07/12/2012
	21%
	RP-120830
	-
	TeliaSonera
	RP#56 updated WID RP-100668=>RP-120830. In Europe Band 3,7,20 are interesting for LTE and LTE-Advanced deployment. Different CA combinations for these bands are of high priority for Region 1
	LTE

	480123
	Core part
	LTE_CA_B3_B7-Core
	07/09/2012
	45%
	RP-120830
	RP-120520
	TeliaSonera
	-
	36.101, 36.104, 36.307, new generic TR 36.850

	480223
	Perf. part
	LTE_CA_B3_B7-Perf
	07/12/2012
	0%
	RP-120830
	RP-120521
	TeliaSonera
	-
	36.133, 36.141


Supporting Companies:
Orange, Telecom Italia, Telefonica, TeliaSonera.

	Other justification

	TS or CR(s) Or external document
	Clause
	Remarks

	TR36.912
	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
	-
	Comment: Decision from last RAN plenary on this to have new WI for additional CA scenarios

	RP 091440
	-
	Work Item Description; Carrier Aggregation for LTE


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

6.1.2
LTE Advanced Carrier Aggregation of Band 4 and Band 17  UID_500017
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	500017
	LTE Advanced Carrier Aggregation of Band 4 and Band 17
	LTE_CA_B4_B17
	07/12/2012
	23%
	RP-111750
	-
	AT&T
	Stage 3
	LTE

	500117
	Core part
	LTE_CA_B4_B17-Core
	07/09/2012
	50%
	RP-111750
	RP-120522
	AT&T
	-
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	500217
	Perf. part
	LTE_CA_B4_B17-Perf
	07/12/2012
	0%
	RP-111750
	RP-120523
	AT&T
	-
	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.

6.1.3
LTE Advanced Carrier Aggregation of Band 4 and Band 13  UID_500018
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	500018
	LTE Advanced Carrier Aggregation of Band 4 and Band 13
	LTE_CA_B4_B13
	07/12/2012
	19%
	RP-120905
	-
	Ericsson
	Stage 3. RP#56 updated WID RP-111678=>RP-120905
	LTE

	500118
	Core part
	LTE_CA_B4_B13-Core
	07/09/2012
	40%
	RP-120905
	RP-120524
	Ericsson
	-
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	500218
	Perf. part
	LTE_CA_B4_B13-Perf
	07/12/2012
	0%
	RP-120905
	RP-120525
	Ericsson
	-
	36.101, 36.133, 36.141


Supporting Companies:
Verizon, Alcatel-Lucent, Ericsson, LGE, Motorola Mobility, Nokia, Nokia Siemens Networks, Samsung, ST-Ericsson, Qualcomm
6.1.4
LTE Advanced Carrier Aggregation of Band 4 and Band 12  UID_510022
Resources:
R4,R2

	UID
	Name
	Acronym
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	510022
	LTE Advanced Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12
	R4,R2
	07/12/2012
	16%
	RP-120877
	-
	Leap Wireless
	Stage 3. RP#56 updated WID RP-11316=>RP-120877
	LTE

	510122
	Core part
	LTE_CA_B4_B12-Core
	R4,R2
	07/09/2012
	35%
	RP-120877
	RP-120526
	Leap Wireless
	-
	36.101, 36.104, 36.307, new generic TR 36.850

	510222
	Perf. part
	LTE_CA_B4_B12-Perf
	R4
	07/12/2012
	0%
	RP-120877
	RP-120527
	Leap Wireless
	-
	36.133, 36.141


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

6.1.5
LTE Advanced Carrier Aggregation of Band 5 and Band 12  UID_510023
Resources:
R4,R2

	UID
	Name
	Acronym
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	510023
	LTE Advanced Carrier Aggregation of Band 5 and Band 12
	LTE_CA_B5_B12
	R4,R2
	07/12/2012
	35%
	RP-120221
	-
	US Cellular
	Stage 3  (DL/UL 20/10MHz &  (DL/UL 20/20MHz)
	LTE

	510123
	Core part
	LTE_CA_B5_B12-Core
	R4,R2
	07/09/2012
	75%
	RP-120221
	RP-120528
	US Cellular
	RP#55 updated WID RP-110372=>RP-120221
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	510223
	Perf. part
	LTE_CA_B5_B12-Perf
	R4
	07/12/2012
	0%
	RP-120221
	RP-120529
	US Cellular
	-
	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

6.1.6
LTE Advanced Carrier Aggregation of Band 7 and Band 20  UID_510024
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	510024
	LTE Advanced Carrier Aggregation of Band 7 and Band 20
	LTE_CA_B7_B20
	07/12/2012
	21%
	RP-120889
	-
	Huawei
	Stage 3. RP#56 updated WID RP-110403=>RP-120889
	LTE

	510124
	Core part
	LTE_CA_B7_B20-Core
	07/09/2012
	45%
	RP-120889
	RP-120530
	Huawei
	-
	36.101, 36.104, 36.307, new generic TR 36.850

	510224
	Perf. part
	LTE_CA_B7_B20-Perf
	07/12/2012
	0%
	RP-120889
	RP-120531
	Huawei
	-
	36.133, 36.141


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

6.1.7
LTE Advanced Carrier Aggregation of Band 2 and Band 17  UID_510025
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	510025
	LTE Advanced Carrier Aggregation of Band 2 and Band 17
	LTE_CA_B2_B17
	07/12/2012
	14%
	RP-110432
	-
	AT&T
	Stage 3
	LTE

	510125
	Core part
	LTE_CA_B2_B17-Core
	07/09/2012
	30%
	RP-110432
	RP-120532
	AT&T
	-
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	510225
	Perf. part
	LTE_CA_B2_B17-Perf
	07/12/2012
	0%
	RP-110432
	RP-120533
	AT&T
	-
	36.101, 36.104, 36.133, 36.307


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

6.1.8
LTE Advanced Carrier Aggregation of Band 4 and Band 5  UID_510026
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	510026
	LTE Advanced Carrier Aggregation of Band 4 and Band 5
	LTE_CA_B4_B5
	07/12/2012
	14%
	RP-110433
	-
	AT&T
	Stage 3
	LTE

	510126
	Core part
	LTE_CA_B4_B5-Core
	07/09/2012
	30%
	RP-110433
	RP-120534
	AT&T
	-
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	510226
	Perf. part
	LTE_CA_B4_B5-Perf
	07/12/2012
	0%
	RP-110433
	RP-120535
	AT&T
	-
	36.101, 36.104, 36.133, 36.307


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

6.1.9
LTE Advanced Carrier Aggregation of Band 5 and Band 17  UID_510027
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	510027
	LTE Advanced Carrier Aggregation of Band 5 and Band 17
	LTE_CA_B5_B17
	07/12/2012
	14%
	RP-110434
	-
	AT&T
	Stage 3
	LTE

	510127
	Core part
	LTE_CA_B5_B17-Core
	07/09/2012
	30%
	RP-110434
	RP-120536
	AT&T
	-
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.850

	510227
	Perf. part
	LTE_CA_B5_B17-Perf
	07/12/2012
	0%
	RP-110434
	RP-120537
	AT&T
	-
	36.101, 36.104, 36.133, 36.141, 36.307


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

	Other justification

	TS or CR(s) Or external document
	Clause
	Remarks

	TR 36.912
	11.1

11.2.2
	Deployment scenarios

Operating bands

	TRab.cde  UE Rel 10
	A.2
	CA deployment scenarios

	RP-100390
	-
	Decision from RAN#47 on Rel-10 work guidance for carrier aggregation

	RP-091440
	-
	Work Item Description; Carrier Aggregation for LTE


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 bands 5+17, bands 5+17, and bands 5+17  as an additional set of bands for LTE-Advanced deployment.

Objective Core:
· Specify the band-combination specific RF requirements for the following inter-band CA scenarios:

·  5+17

· Finalise the DL and UL with 10, 15, and 20 MHz bandwidths in the same WI. 

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

· RAN5 Test scenarios should be considered.

This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
6.1.10
LTE Advanced Carrier Aggregation of Band 3 and Band 20  UID_530023
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	530023
	LTE Advanced Carrier Aggregation of Band 3 and Band 20
	LTE_CA_B3_B20
	07/12/2012
	28%
	RP-120887
	-
	Vodafone
	Stage 3. RP#56 updated WID RP-120269=>RP-120887
	LTE

	530123
	Core part
	LTE_CA_B3_B20-Core
	07/09/2012
	50%
	RP-120887
	RP-120544
	Vodafone
	-
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	530223
	Perf. part
	LTE_CA_B3_B20-Perf
	07/12/2012
	10%
	RP-120887
	RP-120545
	Vodafone
	-
	36.101, 36.104, 36.133, 36.141, 36.307


6.1.11
LTE Advanced Carrier Aggregation of Band 8 and Band 20  UID_530024
Resources:
R4
	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	530024
	LTE Advanced Carrier Aggregation of Band 8 and Band 20
	LTE_CA_B8_B20
	07/12/2012
	4%
	RP-120888
	-
	Vodafone
	Stage 3. RP#56 updated WID RP-111213=>RP-120888
	LTE

	530124
	Core part
	LTE_CA_B8_B20-Core
	07/09/2012
	10%
	RP-120888
	RP-120546
	Vodafone
	-
	36.101, 36.104, 36.307, new generic TR 36.850

	530224
	Perf. part
	LTE_CA_B8_B20-Perf
	07/12/2012
	0%
	RP-120888
	RP-120547
	Vodafone
	-
	36.101, 36.104, 36.133, 36.141


6.1.12
LTE Advanced Carrier Aggregation of Band 1 and Band 7  UID_530025
Resources:
R4
	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	530025
	LTE Advanced Carrier Aggregation of Band 1 and Band 7
	LTE_CA_B1_B7
	07/12/2012
	20%
	RP-120904
	-
	China Telecom
	Stage 3. RP#56 updated WID RP-111357=>RP-120904
	LTE

	530125
	Core part
	LTE_CA_B1_B7-Core
	07/09/2012
	45%
	RP-120904
	RP-120538
	China Telecom
	-
	36.101, 36.104, 36.307, new generic TR 36.850

	530225
	Perf. part
	LTE_CA_B1_B7-Perf
	07/12/2012
	0%
	RP-120904
	RP-120539
	China Telecom
	-
	36.101, 36.104, 36.113, 36.124, 36.133, 36.141, 36.307, 37.104, 37.141


6.1.13
LTE Advanced Carrier Aggregation of Band 3 and Band 5  UID_530026
Resources:
R4
	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	530026
	LTE Advanced Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5
	07/12/2012
	35%
	RP-120899
	-
	SK Telecom
	Stage 3. RP#56 updated WID RP-111603=>RP-120899
	LTE

	530126
	Core part
	LTE_CA_B3_B5-Core
	07/09/2012
	80%
	RP-120899
	RP-120540
	SK Telecom
	-
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	530226
	Perf. part
	LTE_CA_B3_B5-Perf
	07/12/2012
	0%
	RP-120899
	RP-120541
	SK Telecom
	-
	36.133, 36.141


6.1.14
LTE Advanced Carrier Aggregation of Band 4 and Band 7  UID_530027
Resources:
R4
	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	530027
	LTE Advanced Carrier Aggregation of Band 4 and Band 7
	LTE_CA_B4_B7
	07/12/2012
	11%
	RP-120896
	-
	Rogers Wireless
	Stage 3. RP#56 updated WID RP-111358=>RP-120896
	LTE

	530127
	Core part
	LTE_CA_B4_B7-Core
	07/09/2012
	25%
	RP-120896
	RP-120542
	Rogers Wireless
	-
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, new generic TR 36.850

	530227
	Perf. part
	LTE_CA_B4_B7-Perf
	07/12/2012
	0%
	RP-120896
	RP-120543
	Rogers Wireless
	-
	36.101, 36.104, 36.133, 36.141, 36.307


6.1.15
LTE Advanced Carrier Aggregation of Band 11 and Band 18  UID_540020
Resources:
R4,R2

	UID
	Name
	Acronym
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	540020
	LTE Advanced Carrier Aggregation of Band 11 and Band 18
	LTE_CA_B11_B18
	R4,R2
	07/12/2012
	19%
	RP-120898
	-
	KDDI
	Stage 3. RP#56 updated WID RP-111634=>RP-120898
	LTE

	540120
	Core part
	LTE_CA_B11_B18-Core
	R4,R2
	07/09/2012
	45%
	RP-120898
	RP-120548
	KDDI
	-
	36.101, 36.104, 36.307, new generic TR 36.850

	540220
	Perf. part
	LTE_CA_B11_B18-Perf
	R4
	07/12/2012
	0%
	RP-120898
	RP-120549
	KDDI
	-
	36.133


6.1.16
LTE Advanced Carrier Aggregation of Band 1 and Band 18  UID_540021
Resources:
R4,R2

	UID
	Name
	Acronym
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	540021
	LTE Advanced Carrier Aggregation of Band 1 and Band 18
	LTE_CA_B1_B18
	R4,R2
	07/12/2012
	19%
	RP-120892
	-
	KDDI
	Stage 3. RP#56 updated WID RP-111635=>RP-120892
	LTE

	540121
	Core part
	LTE_CA_B1_B18-Core
	R4,R2
	07/09/2012
	45%
	RP-120892
	RP-120550
	KDDI
	-
	36.101, 36.104, 36.307, new generic TR 36.850

	540221
	Perf. part
	LTE_CA_B1_B18-Perf
	R4
	07/12/2012
	0%
	RP-120892
	RP-120551
	KDDI
	-
	36.133, 36.141


6.1.17
LTE Advanced Carrier Aggregation of Band 1 and Band 19  UID_540022
Resources:
R4,R2

	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	540022
	LTE Advanced Carrier Aggregation of Band 1 and Band 19
	LTE_CA_B1_B19
	R4,R2
	15/06/2012
	RP-120866
	-
	NTT DoCoMo
	Stage 3. RP#56 completed. Updated WID RP-111765=>RP-120866
	LTE

	540122
	Core part
	LTE_CA_B1_B19-Core
	R4,R2
	15/06/2012
	RP-120866
	RP-120552
	NTT DoCoMo
	RP#56 completed
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	540222
	Perf. part
	LTE_CA_B1_B19-Perf
	R4
	15/06/2012
	RP-120866
	RP-120553
	NTT DoCoMo
	RP#56 completed
	36.133, 36.141


6.1.18
LTE Advanced Carrier Aggregation of Band 1 and Band 21  UID_540023
Resources:
R4,R2

	UID
	Name
	Acronym
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	540023
	LTE Advanced Carrier Aggregation of Band 1 and Band 21
	LTE_CA_B1_B21
	R4,R2
	07/12/2012
	34%
	RP-111764
	-
	NTT DoCoMo
	Stage 3
	LTE

	540123
	Core part
	LTE_CA_B1_B21-Core
	R4,R2
	07/09/2012
	80%
	RP-111764
	RP-120554
	NTT DoCoMo
	-
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	540223
	Perf. part
	LTE_CA_B1_B21-Perf
	R4
	07/12/2012
	0%
	RP-111764
	RP-120555
	NTT DoCoMo
	-
	36.133, 36.141


6.2
Intra-band Carrier Aggregation
	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	Release 11
	
	
	

	
	Intra-band Carrier Aggregation
	
	
	

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

	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


6.2.1
LTE Carrier Aggregation Enhancements  UID_510030
Resources:
R1,R2,R3,R4

	UID
	Name
	Acronym
	Resource
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	510030
	LTE Carrier Aggregation Enhancements
	LTE_CA_enh
	R1,R2,R3,R4
	15/03/2013
	23%
	RP-120861
	-
	Nokia
	Stage 3. RP#56 updated WID RP-111749=>RP-120861. Triggered by Rel-11 UID_500015 Study on HSDPA Multipoint Transmission (FS_HSDPA_MP_TX)
	LTE

	510130
	Core part
	LTE_CA_enh-Core
	R1,R2,R4,R3
	07/09/2012
	55%
	RP-120861
	RP-120502
	Nokia
	-
	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
	LTE_CA_enh-Perf
	R4
	15/03/2013
	0%
	RP-120861
	RP-120503
	Nokia
	-
	36.101, 36.104, 36.133, 36.141


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 Rel-10 LTE CA work. 

Rel-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 Rel-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.

6.2.2
LTE Advanced Carrier Aggregation in Band 38  UID_520015
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	520015
	LTE Advanced Carrier Aggregation in Band 38
	LTE_CA_B38
	07/12/2012
	85%
	RP-110862
	-
	Huawei
	Stage 3
	LTE

	520115
	Core part
	LTE_CA_B38-Core
	07/09/2012
	90%
	RP-110862
	RP-120560
	Huawei
	-
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, 37.141, new TR 36.830

	520215
	Perf. part
	LTE_CA_B38-Perf
	07/12/2012
	80%
	RP-110862
	RP-120561
	Huawei
	-
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, 37.141


Supporting Companies:
CMCC, Huawei, 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.

6.2.3
LTE Advanced Carrier Aggregation in Band 41  UID_520016
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	520016
	LTE Advanced Carrier Aggregation in Band 41
	LTE_CA_B41
	02/03/2012
	RP-120249
	-
	Clearwire
	RP#55 completed. Stage 3 linked  to Rel-10 Carrier Aggregation for LTE UID_460007
	LTE

	520116
	Core part
	LTE_CA_B41-Core
	02/03/2012
	RP-120249
	RP-120126
	Clearwire
	RP#55 completed. Updated WID RP-110673=>RP-120249. TR 36.827 v100 for Information + Approval
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, new TR 36.827

	520216
	Perf. part
	LTE_CA_B41-Perf
	02/03/2012
	RP-120249
	RP-120127
	Clearwire
	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

6.2.4
LTE Advanced Carrier Aggregation in Band 7  UID_530028
Resources:
R4
	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	530028
	LTE Advanced Carrier Aggregation in Band 7
	LTE_CA_B7
	07/12/2012
	70%
	RP-111356
	-
	China Unicom
	Stage 3
	LTE

	530128
	Core part
	LTE_CA_B7-Core
	07/09/2012
	70%
	RP-111356
	RP-120562
	China Unicom
	-
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, 37.141, new TR 36.831

	530228
	Perf. part
	LTE_CA_B7-Perf
	07/12/2012
	70%
	RP-111356
	RP-120563
	China Unicom
	-
	36.101, 36.104, 36.133, 36.141, 36.307, 37.104, 37.141


7
Release 12

	UID
	Name
	Acronym
	WI_rapporteur

	
	Release 12
	
	

	
	Inter-band Carrier Aggregation
	
	

	550010
	LTE Advanced Carrier Aggregation of Band 3 and Band 5 with 2UL
	LTE_CA_B3_B5_2UL
	SK Telecom

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

	560017
	LTE Advanced Inter-band Carrier Aggregation of Band 2 and Band 4
	LTE_CA_B2_B4
	T-Mobile USA

	
	Intra-band Carrier Aggregation
	
	

	530029
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 25
	LTE_CA_NC_B25
	Sprint

	550011
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 3
	LTE_CA_NC_B3
	SK Telecom

	560016
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4
	T-Mobile USA

	560015
	LTE Advanced Intra-band Contiguous Carrier Aggregation in Band 1
	LTE_CA_C_B1
	KDDI


7.1
Inter-band Carrier Aggregation
	UID
	Name
	Acronym
	WI_rapporteur

	
	Release 12
	
	

	
	Inter-band Carrier Aggregation
	
	

	550010
	LTE Advanced Carrier Aggregation of Band 3 and Band 5 with 2UL
	LTE_CA_B3_B5_2UL
	SK Telecom

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

	560017
	LTE Advanced Inter-band Carrier Aggregation of Band 2 and Band 4
	LTE_CA_B2_B4
	T-Mobile USA


7.1.1
LTE Advanced Carrier Aggregation of Band 3 and Band 5 with 2UL UID_550010
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	550010
	LTE Advanced Carrier Aggregation of Band 3 and Band 5 with 2UL
	14/06/2013
	9%
	RP-120867
	-
	SK Telecom
	Stage 3. RP#56 updated WID RP-120364=>RP-120867. Complementary to 1UL existing Rel-11 WI LTE_CA_B3_B5 UID_530026
	LTE

	550110
	Core part
	15/03/2013
	20%
	RP-120867
	RP-120556
	SK Telecom
	-
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	550210
	Perf. part
	14/06/2013
	0%
	RP-120867
	RP-120557
	SK Telecom
	-
	36.133, 36.141


7.1.2
LTE Advanced Carrier Aggregation of Band 3 and Band 8 UID_550018
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	550018
	LTE Advanced Carrier Aggregation of Band 3 and Band 8
	14/06/2013
	9%
	RP-120907
	-
	KT
	Stage 3. RP#56 updated WID RP-120388=>RP-120907
	LTE

	550118
	Core part
	07/12/2012
	25%
	RP-120907
	RP-120558
	KT
	-
	36.101, 36.104, 36.133, 36.307, new generic TR 36.850

	550218
	Perf. part
	14/06/2013
	0%
	RP-120907
	RP-120559
	KT
	-
	36.133, 36.141


7.1.3
LTE Advanced Inter-band Carrier Aggregation of Band 2 and Band 4 UID_560017
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	WI_rapporteur
	TSs_and_TRs

	560017
	LTE Advanced Inter-band Carrier Aggregation of Band 2 and Band 4
	06/12/2013
	0%
	RP-120875
	T-Mobile USA
	LTE

	560117
	Core part
	06/12/2013
	0%
	RP-120875
	T-Mobile USA
	36.101, 36.104, 36.133, 36.141, 36.307, TR 36.850

	560217
	Perf. part
	06/12/2013
	0%
	RP-120875
	T-Mobile USA
	36.101, 36.104, 36.133, 36.141, 36.307


7.2
Intra-band Carrier Aggregation
	UID
	Name
	Acronym
	WI_rapporteur

	
	Release 12
	
	

	
	Intra-band Carrier Aggregation
	
	

	530029
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 25
	LTE_CA_NC_B25
	Sprint

	550011
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 3
	LTE_CA_NC_B3
	SK Telecom

	560016
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4
	T-Mobile USA

	560015
	LTE Advanced Intra-band Contiguous Carrier Aggregation in Band 1
	LTE_CA_C_B1
	KDDI


7.2.1
LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 25 UID_530029
Resources:
R4
	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	530029
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 25
	14/06/2013
	10%
	RP-120366
	-
	Sprint
	Stage 3. RP#55 updated WID RP-111371=>RP-120366
	LTE

	530129
	Core part
	14/06/2013
	10%
	RP-120366
	RP-120564
	Sprint
	RP#55 updated WID RP-111371=>RP-120366
	36.101, 36.104, 36.133, 36.141, 36.307, new TR 36.841

	530229
	Perf. part
	14/06/2013
	10%
	RP-120366
	RP-120565
	Sprint
	RP#55 updated WID RP-111371=>RP-120366
	36.101, 36.104, 36.133, 36.141, 36.307


7.2.2
LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 3 UID_550011
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	550011
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 3
	14/06/2013
	10%
	RP-120383
	-
	SK Telecom
	Stage 3
	LTE

	550111
	Core part
	14/06/2013
	20%
	RP-120383
	RP-120566
	SK Telecom
	RP#56 completion 03/13=>06/13
	36.101, 36.104, 36.133, 36.307, new TR 36.8ab

	550211
	Perf. part
	14/06/2013
	0%
	RP-120383
	RP-120567
	SK Telecom
	-
	36.101, 36.104, 36.133, 36.141, 36.307


7.2.3
LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 4 UID_560016
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	WI_rapporteur
	TSs_and_TRs

	560016
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 4
	06/12/2013
	0%
	RP-120593
	T-Mobile USA
	LTE

	560116
	Core part
	06/12/2013
	0%
	RP-120593
	T-Mobile USA
	36.101, 36.104, 36.133, 36.141, 36.307, new TR 36.8xy (Intra-band Non-contiguous CA for Band 4 for LTE)

	560216
	Perf. part
	06/12/2013
	0%
	RP-120593
	T-Mobile USA
	36.101, 36.104, 36.133, 36.141, 36.307


7.2.4
LTE Advanced Intra-band Contiguous Carrier Aggregation in Band 1 UID_560015
Resources:
R4

	UID
	Name
	Finish
	Comp
	Hyperlink
	WI_rapporteur
	TSs_and_TRs

	560015
	LTE Advanced Intra-band Contiguous Carrier Aggregation in Band 1
	14/06/2013
	0%
	RP-120826
	KDDI
	LTE

	560115
	Core part
	15/03/2013
	0%
	RP-120826
	KDDI
	36.101, 36.104, 36.133, 36.141, 36.307, new TR 36.8xy

	560215
	Perf. part
	14/06/2013
	0%
	RP-120826
	KDDI
	36.101, 36.104, 36.133, 36.141, 36.307


Annex A:
LTE Advanced Carrier Aggregation work items

	UID
	Name
	Acronym
	Resource
	WI_rapporteur

	
	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

	530025
	LTE Advanced Carrier Aggregation of Band 1 and Band 7
	LTE_CA_B1_B7
	R4
	China Telecom

	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

	
	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

	
	Release 12
	
	
	

	
	Inter-band Carrier Aggregation
	
	
	

	550010
	LTE Advanced Carrier Aggregation of Band 3 and Band 5 with 2UL
	LTE_CA_B3_B5_2UL
	R4
	SK Telecom

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

	560017
	LTE Advanced Inter-band Carrier Aggregation of Band 2 and Band 4
	LTE_CA_B2_B4
	R4
	T-Mobile USA

	
	Intra-band Carrier Aggregation
	
	
	

	530029
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 25
	LTE_CA_NC_B25
	R4
	Sprint

	550011
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 3
	LTE_CA_NC_B3
	R4
	SK Telecom

	560016
	LTE Advanced Intra-band Non-Contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4
	R4
	T-Mobile USA

	560015
	LTE Advanced Intra-band Contiguous Carrier Aggregation in Band 1
	LTE_CA_C_B1
	R4
	KDDI
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	Post-TSG#56 first draft despatched for input / comment
	0.0.1

	
	
	

	
	
	

	
	
	


[image: image1.png]


[image: image2.jpg]Y






































































































































































3GPP


