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TECHNOLOGY
[AT&T, Telecom Italia, DoCoMo…..]

UPDATE TO ITU-R ON THE WORK OF LTE-ADVANCED IN 3GPP TOWARDS IMT-ADVANCED
On behalf of 3GPP TSG RAN, we would like to thank the ITU-R for the liaison of Circular Letter 5/LCCE/2.  3GPP informs ITU-R that it has approved, in March 2008, a 3GPP Study Item (RP-080137) to initiate work on LTE-Advanced towards the development of submissions to ITU-R for IMT-Advanced according to the identified ITU-R process and timelines.  Attachment 1 contains key information extracted from the Study Item.  The anticipated 3GPP work plan (RP-080138) for LTE-Advanced is provided in Attachment 2.

To contribute to the international understanding of IMT-Advanced, and to further the development of LTE-Advanced, 3GPP has also held several workshops on this topic.  The first workshop was held on November, 26th, as an informational and educational session to inform 3GPP of relevant information related to IMT-Advanced in the ITU-R.   A more detailed workshop on IMT-Advanced and LTE-Advanced on was held on 7-8 April, 2008, attended by over 160 international participants and addressed 58 documents.  During this workshop, operator's and manufacturer's views on possible requirements for LTE-Advanced as well as ideas/proposals for LTE-Advanced were exchanged and discussed.  On May 27, 2008, 3GPP held a third workshop to focus specifically on the 3GPP requirements for LTE-Advanced.
As previously noted in ITU-R Document 5D/80, 3GPP continues with its working assumption that the 3GPP proposal for IMT-Advanced shall be based on E-UTRAN capabilities and the requirements for IMT-Advanced in ITU-R shall initially be not less than those contained in 3GPP TR 25.913
.  Furthermore, 3GPP has an objective to establish (in Study & Work Items) requirements and capabilities higher than those contained in TR 25.913 towards meeting ITU-R requirements for IMT-Advanced.   In this regard, 3GPP has initiated, under the LTE-Advanced Study Item work, document TR 36.913, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Requirements for Further Advancements for E-UTRA (LTE-Advanced)”.  The Table of Contents of this draft document is provided in Attachment 3 as information.

3GPP is looking forward to further fruitful cooperation with ITU-R on IMT-Advanced, and will be contributing to the ITU-R towards the development of IMT-Advanced.

3GPP anticipates receiving in July 2008, from the ITU-R, the additional material related to the requirements, evaluation criteria, and submission templates for the development of IMT-Advanced.

ATTACHMENT 1

Extract from:

3GPP TSG RAN #39
RP-080137

4-7 March, 2008
Puerto Vallarta, Mexico

Work Item Description

Title

Further advancements for E-UTRA (LTE-Advanced)

Is this Work Item a "Study Item"? (Yes / No):
Yes

1 3GPP Work Area
	X
	Radio Access(E-UTRA)

	
	Core Network

	
	Services


2

Linked work items
(list of linked WIs)

3 Justification

IMT-Advanced is entering the phase of the process in ITU-R addressing the development of the terrestrial radio interface recommendations. To announce this stage of the process for IMT-Advanced, ITU-R has issued a Circular Letter(CL) to invite submission of candidate Radio Interface Technologies (RITs) or a set of RITs (SRITs) for IMT-Advanced. The key features of IMT-Advanced delineated in the CL are:

· a 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) .
The base line requirements for IMT-Advanced will be concluded in ITU-R WP 5D #2 (June 2008) and communicated in an Addendum to the Circular Letter in the July 2008 timeframe.
In the WRC07, the following spectrum bands were proposed as additions to the prior identified bands, and the parts of the existing and new bands are globally or regionally identified for IMT, which is the new root term to encompass 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 for the future releases in accordance with:

· 3GPP operator requirements for the evolution of E-UTRA
· The need to meet/exceed the IMT-Advanced capabilities.
Considering the above, 3GPP TSG-RAN should study further advancements for E-UTRA (LTE-Advanced) toward meeting:

· Requirements for IMT-Advanced and provide ITU-R with proposals of RITs or SRITs according to the defined ITU-R time schedule provided in the Circular Letter and its Addendums.

· 3GPP operators requirements for the evolution of E-UTRA

4 Objective

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

· The time schedule of ITU-R
· That the work on LTE-Advanced must not introduce any delay to the completion of the Release 8 specification of LTE

· That the general enhancements of LTE specifications are maintained and progressed in a focused and efficient manner. 
B) Define requirements for of LTE-Advanced based on the ITU-R requirements for IMT-Advanced as well as 3GPP operators own requirements for advancing LTE considering:

· LTE radio technology and architecture improvements

· Support for all radio modes of operation
· 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 WRC-07 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) Identify potential solutions, technologies for the enhancements of E-UTRA (LTE-Advanced).  The study areas include:

· 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) To develop documents that will serve as a basis for the documentation to be submitted to ITU-R to provide the 3GPP proposals for IMT-Advanced:
1. An “Early Proposal” submission that would be sent to ITU-R, to be agreed at RAN #41 (9-12 September 2008), for submission to WP 5D #3 (8-15 October 2008). 

2. A “Complete Technology” submission that would be sent to ITU-R, to be agreed at RAN #44 (26-29 May 2009), for submission to WP 5D #5 (planned for 10-17 June 2009). 

3. A “Final” submission to incorporate updates, additional specific details or feature additions, and the required self-evaluation that would be sent to ITU-R, to be agreed at RAN #45 (22-25 September 2009), for submission to WP 5D #6 (planned for 13-20 Oct 2009). 

·  3GPP should take note, that by ITU-R convention, the formal submission deadline for ITU-R meetings has been established as 16:00 hours UTC, seven calendar days prior to the start of the meeting.
E) Make recommendations for future WIs
F)     For reference, the Circular Letter as received from the ITU-R (and future Addendums to the same) are annexed to this Work Item and should become an integral part of the WI.

ATTACHMENT 2

Anticipated 3GPP Workplan for Study Item on LTE-Advanced
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ATTACHMENT 3

Extract from draft document 3GPP TR 36.913 V1.0.0 (2008-05)   
(Title Page & Table of Contents)
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� This contribution was developed in 3GPP TSG RAN


� 3GPP Technical Report 25.913, “Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN) (Release 7)”
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Proposed Workplan for SI:

LTE-Advanced

Agreed in 3GPP RAN #39

RP-080138

3GPP TSG RAN #39

4-7 March, 2008

Puerto Vallarta, Mexico













ITU-R events

Status after WP5D meeting #1

		Circular Letter (CL) will be issued with a defined application process

		The timeline for the application process was shifted one meeting cycle

		The requirements and evaluation criteria will be issued as CL addendums in July 2008 after the next WP5D mtg #2 (June 24-July 1)
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Proposed 3GPP Work Plan

RAN#39     4-7 March 2008 in MX

		Approve the SID. Start the SI

		Approve the work plan
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Proposed 3GPP Work Plan

The 2nd Workshop     7-8 April 2008 in Shenzhen, China

		Presentations on requirements and technical proposals

		“Friendly” discussions on LTE-Advanced

		Identify baseline of the requirements

		Identify study areas
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Proposed 3GPP Work Plan

RAN#40     27-30 May 2008 in Prague, CZ

		Revise the SID according to the study area identified in the workshop if needed

		Conclude LTE-Advanced requirements



      If required a Monday 1 day workshop could be planned for this

		Possible liaison statement with additional input to ITU-R  on these requirements as information to ITU-R on the LTE-Advanced progress in 3GPP
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Proposed 3GPP Work Plan

RAN#41     9-12 September 2008 in Kobe, JP

		Have a verification that the 3GPP requirements are equal or exceeding the ITU-R requirements

		Update 3GPP LTE-Advanced requirements according to the verification results if needed 

		Make an early submission of the 3GPP concept to the ITU-R IMT-Advanced process
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methodology from WP 5D #2







Ideas on 3GPP “Early Proposal” to ITU-R for IMT-Advanced

		 The “Early Proposal” submission would provide to ITU-R the 3GPP views on:





 the relationship of the 3GPP work to IMT-Advanced



 the 3GPP roadmap & workplan on LTE-Advanced work 



 the initial 3GPP technology concept(s) under discussion/development for IMT-Advanced

Pre “stage 1” information (i.e., overview…..)







Benefits of 3GPP “Early Proposal” to ITU-R for IMT-Advanced



		 Establishes 3GPP based technologies as entrant into IMT-Advanced development

		 Provides visibility to the work in 3GPP 

		 Provides starting point for the education/information to evaluation groups 

		 Is an important message in 3GPP Market Communications and Public Relations program for LTE and its further enhancements
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Proposed 3GPP Work Plan

RAN#42     2-5 December 2008 in Athens, GR

		Possibly make an additional submission to build on the early proposal to ITU-R WP 5D #4 if needed
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Proposed 3GPP Work Plan

RAN#44     26-29 May 2009 in US

		Make a complete submission to the ITU-R IMT-Advanced proposal phase

		Start self evaluation in 3GPP
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Proposed 3GPP Work Plan

RAN#45     22-25 September 2009 in EU

		Make updates to the complete submission as a final submission to the ITU-R IMT-Advanced proposal phase including self evaluation

		Approve the SI Technical Report









Release # for LTE-Advanced

		Release # for LTE-Advanced to be planned during SI phase considering:





3GPP specification should be approved by the time when WP 5D completes development of radio interface specification recommendations, i.e. February 2011

Time plan of the other WIs in TSG-RAN and other TSGs evolving LTE and SAE

Market demand for these WIs

Release 8 completion timing







Creation of Work Item

		Make recommendations for future WIs during SI phase





How to create WIs

per aspect to evolve LTE (like HSPA evolution) or 

per RAN WG (like LTE WIs)



When to create WIs

after approval of the SI Technical Report

for identified aspect to evolve LTE before approval of the Technical Report 
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Study Item Description for IMT-Advanced in 3GPP


NTT DoCoMo


Takehiro Nakamura
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Title of the SI


			LTE-Advanced
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Justification


			Activities in ITU-R WP5D (formerly WP 8F)





Schedule adjusted to allow baseline requirements document (IMT-TECH) to conclude in WP5D #2 (July 2008) 


			Issuance of Circular Letter





The CL invites submission of candidate Radio Interface Technologies (RITs)


Key features of IMT-Advanced are listed in Annex 1 of CL


			New spectrum identification for IMT





The following spectrum bands were proposed and the parts of these bands are globally or regionally identified for IMT(IMT-2000 and IMT-Advanced)


450 MHz band


UHF band (698-960 MHz)


2.3 GHz band


C-band(3400-4200 MHz)
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Objective


			Define a frame work for LTE-advanced considering the time schedule of ITU-R without introducing any unnecessary delay to existing LTE WI
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Objective (2)


			Define requirements for LTE-Advanced





Based on ITU-R requirements 


Higher performance than LTE in terms of


Spectral efficiency


Peak data rate 


up to 1 Gbps at low mobility


Up to 100 mbps high mobliity


User throughput at average and cell edge


Coverage


Latency( can be same as LTE?)


Based on LTE radio technology and architecture. [DELETE: for smooth and low cost migration from LTE]


Scalable bandwidth


Considering limitation of spectrum bandwidth to be allocated for IMT in some regions and some spectrum bands


Considering newly identified spectrum, up to more than 20 MHz [DELETE: to achieve higher data rate than that of LTE]


Co-existence with LTE without performance degradation for smooth migration from LTE [DELETE: unless there is serious technical complexity or difficulty]


Inter work with legacy RAT


Low CAPEX and OPEX
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Objective (3)


			Study area





Physical layer


Enhancements of LTE access techniques to meet required performance, e.g.


…(high level description)


Radio interface layer 2 and RRC


Signaling optimisation???


UTRAN architecture


???


RF


Duplex scheme


Feasibility of spectrum aggregation


			Develop proposals of Radio Interface Technologies to be submitted to ITU-R





Initial proposal submission at RAN #42 (December 2008) for submission to WP5D#4 (Feb 2009)


Final submission at RAN #45 (September 2009) for submission to WP5D#6 (Oct 2009)
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Time plan for LTE-Advanced
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