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3GPP TSG RAN IMT-Advanced Workshop
Meeting location:





Intercontinental hotel, Shenzhen, China
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http://webapp.etsi.org/MeetingCalendar/MeetingDetails.asp?mid=27107
Duration:







Monday 07.04.2008 9am – Tuesday 08.04.2008 (max. 5pm)
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ZTE Corporation
Chairman of the workshop:


Francois Courau (RAN chairman, Alcatel-Lucent)











email: Francois.Courau@ALCATEL-LUCENT.FR
Secretary of the workshop:


Joern Krause (RAN WG2 support, ETSI MCC)
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Technical documents:



ftp://ftp.3gpp.org/workshop/2008-04-07_RAN_IMT_Advanced/
Next related meeting:



TSG RAN #40, 27.-30.05.2008, Prague, Czech Republic
Background information

· RAN Workshop on IMT-Advanced, Cancun, Mexico, Nov. 26, 2007:
Report: RP-071004, Summary: RP-071000
ftp://ftp.3gpp.org/workshop/2007-11-26_RAN_IMT_Advanced/
"Way forward:

It was agreed that the requirements should be solidified at RAN#40. There was agreement to have a technical workshop prior to the RAN#40 meeting.  There was also agreement that the SI should be approved at RAN#39.

The agreed liaison statement to ITU-R will be submitted to RAN #38 for approval after it is updated.  Mr. Nakamura will prepare the summary of this workshop and the summary will be submitted to RAN#38 for approval.Detailed minutes will be submitted to RAN#38 for information.  ToR related documents (TSG and WG level) to be submitted to ITU-R will be prepared by Mr. Giovanni Romano and Mr Blust and submitted to RAN#38 for approval."

· TSG RAN #38, Cancun, Mexico, Nov. 27-30, 2007:
Report: RP-080213
ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_38/
"ITU-R Issues:

Release 8 ITU-R M.1457 is under elaboration, the text and list of specifications was submitted to TSG SA 38 in order to be included in turn in M.1457 (LS RP-070970).

A workshop was hold to prepare for further activities to be held following reception of the circular letter from ITU-R on IMT advanced. It was agreed the following:

-
The Study Item on IMT-Advanced is targeted to be approved at RAN#39.

-
Technical workshop prior to the RAN#40 meeting to be held.

-
Requirements to be solidified at RAN#40.

An LS was also agreed to be sent to WP5D [RP-071010], as a result of the workshop on IMT Advanced, providing the updated terms of reference of TSG RAN and its working groups.

A workshop will be held on April 07-08th in China the week following RAN WGs."

· TSG RAN #39, Puerto Vallarta, Mexico, March 04-07, 2008:
Draft Report: Draft_report_RAN39_v01.doc
ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_39/
Study Item description on LTE Advanced approved in RP-080137 (see Annex C of this report).
Proposed workplan for SI: LTE-Advanced in RP-080138:
"discussion:
The chairman stated that the work in 3GPP should not be restricted by ITU-R time plans.
It was seen as pre-mature to discuss the target release for IMT advanced.
The common understanding is not to start work in the WGs before the workshop.
However, in May the WGs could already review the requirements which are provided as output from the workshop. It was stated that this should be limited to RAN1 due to the high workload in the other WGs for the stage 3 work in LTE. This shall however be up to the WG chairmen.
An additional meeting day may be required before RAN#40 in order to co-ordinate among WGs. Alternatively the discussions could be included in the existing meeting days for RAN#40. It was clarified that the workshop cannot take any final decisions. But input for the WGs can be provided by the workshop.
conclusion: The timeplan is endorsed"
Executive Summary

The 3GPP TSG RAN workshop on IMT-Advanced was held (in the week after the RAN WG meetings) on April 7-8, 2008 in Shenzhen, China with the intentions (acc. to RP-080137):

· Presentations on requirements and technical proposals

· “Friendly” discussions on LTE-Advanced

· Identify baseline of the requirements

· Identify study areas

and the scope (acc. to the agenda REV-080001):
· The goal of the workshop is to investigate what are the main changes that could be brought forward to evolve the eUTRA Radio Interface as well as the eUTRAN in the context of IMT advanced

· The discussions from the workshop should be used to define further work in RAN and will be elaborated in subsequent TSG RAN meetings.

51 Tdocs were submitted to the workshop which had 283 registered participants.
The main conclusions from the workshop are:

· xxx
· xxx

1
Introduction of the workshop
TSG RAN chairman Francois Courau (Alcatel-Lucent) opened the IMT-Advanced workshop on Monday morning 07.04.2008 at 09:00 o'clock.

On behalf of the host (ZTE Corporation) Zhisong Zuo welcomed the delegates to Shenzhen and explained organisational issues of the workshop.
1.1
Call for IPR

The chairman made the following call for IPRs and reminded the delegates of their obligations with respect to IPRs:
	The attention of the delegates of this Working Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of. 

The delegates were asked to take note that they were hereby invited:

· to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of the work of 3GPP.

· to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


NOTE:
IPRs may be declared to the Director-General or Chairman of the SDO, but not to the RAN WG2 Chairman.

1.2
Approval of the agenda

REV-080001
Draft Agenda for the IMT advanced Workshop, April 7-8, 2008, Shenzhen, China

RAN chairman
Tdoc was presented by the chairman.

discussion:
conclusion:
The agenda is approved.
2
Requirements guiding the evolution
REV-080008
UE category granularity in LTE evolution
Spreadtrum Communications

abstract:

In current LTE Release 8, a total of five UE category is defined with the concern of a combined Downlink and uplink capacities. In LTE evolution, with the increase of system bandwidth and peak rate, a more granular UE category needs to be defined. This can not only facilitate the commerciality of terminal products, but also ensure the smooth system evolution.

Tdoc was presented by Yao Chen.

discussion:

conclusion:

REV-080027
Overview of IMT-Advanced Circular Letter and process

AT&T
abstract:
This contribution will focus on the recently announced Circular Letter for IMT-Advanced, how it ties in to the overall IMT-Advanced process, what to further expect from ITU-R WP 5D, and what companies can do to help the CL process. Tdoc was presented by Marc Grant.
discussion:

conclusion:

2.1
Operators views

REV-080002
Requirements on LTE-Advanced
T-Mobile International

abstract:
With the specification of the 3GPP Long Term Evolution a significant step has been achieved that provides operators with a platform that will start to be introduced over the next few years, and will meet most needs for several years to come. However, any system needs to evolve over time to meet ever increasing needs of subscribers and operators.

This input will address the background for starting work on LTE-Advanced, look at the frequency spectra to be considered, and focus on requirements on LTE-Advanced from a T-Mobile international perspective.

The key requirement is that LTE-Advanced needs to be an EVOLUTION of LTE. 

T-Mobile will further highlight requirements regarding deployment aspects, channel bandwidths to be supported as well as potential impact on duplex technology, required radio performance, interworking aspects and need for network sharing, emphasise the continued high importance of SON, and look at backward compatibility.
Tdoc was presented by Han van Bussel.
discussion:

conclusion:
REV-080005
IMT Advanced Technical Requirements - An India Perspective
Centre of Excellence in Wireless Technology (CEWiT)
Note: This Tdoc was submitted to agenda items 2.1 and 3.
conclusion:
REV-080005 was revised in REV-080050 before the meeting (abstract unchanged).
*REV-080050
IMT Advanced Technical Requirements - An India Perspective
Centre of Excellence in Wireless Technology (CEWiT)
abstract:

To reach 200 million broadband connections over the next 10 to 12 years, India will necessarily have to use wireless access technologies for more that 80% of the connections. Also, these connections have to be provided over very small cells in urban areas (inter-cell distance of about 200m), and very large cells in rural areas (about 25Km radius). Moreover, more than 85% of the users will be either fixed (nomadic) or pedestrian. Since spectrum is scarce, and 4 to 6 broadband operators will cohabit, reuse-1 deployment will be the only option. This presentation will touch upon the system capacity requirements of the Indian operators, starting at 5 and growing up to 8bits/sec/Hz/cell, and will also describe some of the technology enhancements that will be required in IMT Advanced to provide such high capacities as well as full user coverage in an affordable manner.

We believe that starting from the efficient use of pilot subcarriers and supporting low latency services such as voice, technologies such as base-station co-operation, UE relaying, multi-band support, and ability to measure interference and location in a robust manner, etc., will be required in IMT Advanced in order to meet the diverse deployment and usage scenarios in countries like India.
Tdoc was presented by Krishnamurthy Giridhar.
discussion:
conclusion:
REV-080015
On LTE-Advanced Requirement, China Mobile (CMCC)
abstract:

An operator’s view on the requirements of LTE-Advanced:

 - General requirements- performance, cost, spectrum efficiency, backward compatibility .etc. 

 - Baseline Requirements- peak data rate, spectrum efficiency, delay, bandwidth support, VoIP capacity .etc.

 - Enhanced Features to be supported by LTE-Advanced

 - LTE-Advanced vs. Releases
Tdoc was presented by Tang Hai.
discussion:
conclusion:
REV-080017
Views on LTE-Advanced Requirements
RITT

Note: Tdoc was requested for agenda item 2.2 but moved to 2.1 afterwards.

abstract:

In this contribution, the basic motivations and requirements are introduced, including:

• Applicability and optimization for various spectrums

• Bandwidth scalability

• Peak data rates

• Spectrum efficiency

• VoIP capacity

• C-plane capacity

• Latency

• Coverage

• Compatibility

• Self configuration/optimization 

• etc.

Tdoc was presented by Jia Shen.

discussion:

conclusion:

REV-080023
Operator views on LTE advanced
Orange
abstract:

The presentation will cover our views on the following subjects:

- Scope and timelines

- Requirements related to spectrum usage and availability

- Performance requirements and candidate features for performance enhancement

- Operational requirements and reduction of deployment cost
Tdoc was presented by Thomas Sälzer.
discussion:
conclusion:
REV-080024
Requirements for LTE advanced
Telecom Italia
abstract:

performance requirements, backward compatibility requirements, mobility requirements, deployment scenarios (4-5 slides)
Tdoc was presented by Enrico Buracchini.
discussion:
conclusion:
REV-080025
Views on LTE-Advanced and Requirements
NTT DoCoMo
abstract:

ITU-R has issued a Circular Letter (CL), whose attachment states “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)” as one of the key features of IMT-Advanced, as which we regard LTE-Advanced. Moreover, we believe that LTE-Advanced should be real broadband wireless networks that provide equal or greater peak data rates than those for wired networks, i.e., FTTH (Fiber To The Home), while maintaining equivalent QoS. In order to achieve this, the followings are very basic but inevitable requirements and aggressive targets should be pursued so that the system can satisfy user demand and becomes sufficiently competitive to other systems at the timing the system is launched and later.

· Reduced network cost, i.e., cost per bit:

· Higher capacity and frequency efficiency

· Wider area coverage

· Simpler deployment and network operation

· Better service provisioning:

· Higher user data rate

· Very low latency

· Efficient unified support of all traffic types with precise QoS control

In order to achieve higher user data rate, LTE-Advanced should have capability of wider spectrum bandwidth than 20 MHz, e.g., up to approximately 100 MHz. On the other hand, although parts of the existing and new bands were globally or regionally identified for IMT in the WRC07, it is needed to consider regions or countries where spectrum allocations will not have availability of wideband spectrum for IMT. Furthermore, smooth introduction of LTE-Advanced on top of the legacy systems is quite important from the operator viewpoint. Interworking with the legacy systems is also required.

 In the workshop, DoCoMo’s views on LTE-Advanced and its technical requirements will be presented based on the above basic requirements.
Tdoc was presented by Motohiro Tanno.
discussion:

conclusion:
REV-080028
Operator Opportunities for LTE-Advanced
AT&T
abstract:

From an operator perspective, this contribution focuses on the overall drivers for LTE-Advanced, citing technical and market issues, coupling this with a 3GPP perspective and how 3GPP can assist to drive the ITU-R process.
Tdoc was presented by Marc Grant.
discussion:
conclusion:
*REV-080038
A view on requirements for advancing LTE
Vodafone
conclusion:
REV-080038 was revised in REV-080051 before the meeting (abstract unchanged).
*REV-080051
A view on requirements for advancing LTE
Vodafone
abstract:

The paper highlights key motiviations and targets to drive the performance of LTE-Advanced.

Tdoc was presented by Tim Frost.
discussion:

conclusion:
REV-080040
KDDI’s view on the IMT-Advanced technology evolution
KDDI
abstract:

This contribution presents KDDI’s view for the IMT-Advanced or LTE-Advanced in 3GPP, including the features such as:

- compatibility of services within IMT (including UMTS and CDMA2000) and with fixed networks;

- capability of interworking with other radio access systems (CDMA2000 and WiMAX);

- high quality mobile services;

- user equipment suitable for worldwide use and network support worldwide roaming capability;

- network level mobility and handover mechanisms.
Tdoc was presented by Toshinori Suzuki.
discussion:

conclusion:
2.2
Manufacturers views

REV-080003
Views for the LTE-Advanced requirements
Nokia, Nokia Siemens Networks
abstract:

This presentation presents a view for the requirements from an equipment vendor perspective. Generally speaking, the requirements of LTE-A will have a great impact on its complexity, and especially care needs to be taken so that the resulting system with all the potential aspects under consideration does not results to a too many mandatory features or “hooks” due to the optimization for different usage scenario. Thus while large range of scenarios is preferably considered, the system complexity for the resulting “basic” system, which all the devices are expected to support, should remain reasonable. 

While everything new is exiting, the aspects of backwards compatibility need to be understood carefully as well. While the study item description correctly notes the backwards compatibility aspects, we need to understand how to read that. The basic understanding of backwards compatibility should be as it was e.g for WCDMA and HSPDA. In that case Release 5 introduced a large number of enhancements that the new devices would support, but that would not benefit the old devices. The system power/code resources allocated to HSDPA where not available for WCDMA (Release 99) users, but those users could still access the same carrier even though the network was less and less likely to allocate 384 kbps to these anymore as the number of HSDPA users was increasing. This fulfilled the requirement of backwards compatibility as the resources used for HSDPA were not available to the Release 99 users, but it was up to the network how much of Release 99 DCH resources to allocate in code/power domain. We should understand in content of LTE-Advanced that similar development should be permitted also long as we retain, subject to network decisions, the possibility for Release 8 device access by adding optimized features not benefiting Release 8 devices. This addition in LTE-Advanced will then of course be done by limiting resources either in time or frequency domain in-line with the LTE system characteristics. 

From the overall capacity perspective it is our view that the ITU-R requirements set a sufficient framework and considering new, especially absolute values, on top of those is rather unproductive. This is even more so if the values do not have any specific foundation but are just presented “as they are”. The Shannon bound is worth to keep in mind as well.

In addition to the above considerations, also other requirements existing for the Long Term Evolution Release 8 work need to be taken into account, and especially the targets for cost efficient both in OPEX and CAPEX should be kept in mind not to loose the focus.
Tdoc was presented by Sari Nielsen.
discussion:

conclusion:
REV-080006
Requirements for LTE advanced
Panasonic
abstract:

Although LTE would satisfy most of the ITU requirements for IMT advanced (i.e. IMT.TECH), Panasonic believes several features should be further improved as LTE advanced to meet the increasing demands for high-data-rate services.

Panasonic views are summarized as follows.

1) Spectrum efficiency: LTE supports up to 15 [b/s/Hz] in DL and 3.75 [b/s/Hz] in UL for the peak spectrum efficiency. To double the uplink peak spectrum efficiency is especially necessary in order to be highly competitive. Similarly, average spectrum efficiency and the spectrum efficiency at the 5% point of the C.D.F should be improved for UL and DL.

2) Bandwidth: Since more than 20 [MHz] bandwidth would be available in C-band, we should consider the bandwidth extension, preferably up to 100MHz.

3) Coexistence with LTE: LTE terminals and LTE advanced terminals shall be fully inter-operable. To be more specific, coexistence of LTE and LTE advanced terminals in the same operation band has to be supported.

4) Latency: Latency of C-plane and U-plane should be improved.

5) Other features: Other features like coverage, mobility and VoIP capacity should be at least compatible to LTE.
Tdoc was presented by Seigo Nakao.
discussion:

conclusion:

REV-080010
Requirements for LTE Advanced
Motorola
abstract:

Requirements for LTE Advanced should exceed those specified by ITU IMT.TECH, and support and evolution over EUTRA of the well-recognised attributes of increased data rates, enhanced capacity and coverage, reduced network cost per delivered bit, reduced CAPEX/OPEX (including backhaul), and reduced latency (C-plan and U-plane). Specific target values for these parameters should be identified at the workshop. The development of the differentiated performance over EUTRA should be prioritised, and the development of effective techniques prioritised over any initial specification development timeline. LTE Advanced systems should support efficient and flexible usage of licensed spectrum, including new spectrum identified by WRC-2007 (including 700MHz, 3.4-4.2GHz), and the possibility – subject to UE complexity analysis – of supporting discontinuous spectrum assets up to a maximum bandwidth of at least 50MHz. Both paired and unpaired spectrum assets should be supported. Specifications developed as part of LTE Advanced should also provide efficient and low latency mobility support for legacy 3GPP technologies – at least WCDMA/HSPA/EUTRA – and other select IMT Advanced technologies, subject to approximately the same mobility targets as EUTRA. A single LTE Advanced air interface design (“RIT”) should cover as many needs as possible, including those envisaged by ITU IMT.EVAL, but should at least be capable of accommodating dense urban deployments, and hot-spot/indoor use in a seamless manner and efficient manner. The entire air interface design should extend the self-optimising network concepts defined as part of LTE Rel-8. Controlling UE complexity and cost will remain critical targets, and the minimum number of transmit and receive antenna ports and receiver channels should be specified consistent with low cost terminal construction and deployment.
Tdoc was presented by Bob Love.
discussion:

conclusion:

REV-080012
LTE-Advanced requirements
Huawei
abstract:

E-UTRA will be a reality in the near future, and LTE-Advanced is faced the potential prosperous requirements after it. The demands are increasing from subscribers for higher data rate and better performance of the wireless services; operators expect to develop new services while reducing OPEX&CAPEX. Enhanced performance should be achieved by LTE-Advanced over LTE. Herein, some related considerations are taken and displayed below:
- Capability-related requirements: High Peak Spectrum Efficiency is one measure of system capacity. Both wide bandwidth and low Latency are important factors contributing to system capacity.

- Performance requirements: LTE-Advanced should enhance the performance compared to E-UTRA from two aspects: average Spectral efficiency and Cell Edge Spectrum Efficiency.

- Deployment-related requirements: The current spectrum allocation needs flexible spectrum usage inevitably, and the compatibility to E-UTRA is also a basic requirement. What’s more, LTE-Advanced should support inter-working between same and different radio access technologies.
Tdoc was presented by Yang Yang.
discussion:

conclusion:

REV-080013
Requirement for LTE advanced
ZTE
abstract:

Based on current study, we analyze the requirement of IMT-Advanced. With this target, we also look forward feasible technologies within 2 to 3 years. This proposal gives our view on proper requirement on future releases based on LTE.
Tdoc was presented by Zhisong Zuo.
discussion:

conclusion:


















REV-080021
NEC’s view on Requirements of LTE Advanced
NEC
abstract:

From NEC view point, the LTE advanced should meet the future demands of mobile internet access from the perspective of both users and providers. Those candidate requirements are:  

- the lower cost of bit,
- higher user throughput for fully multi-media future services
- faster reaction for user troubles such as low user-throughputs

- The easier deployment of network

- Lowering the total cost of network ownership

- Capability of monitoring radio network performance

- Mean to reduce the CO2 production. 

Some of above requirements can be seen as a continuation of previous efforts during LTE standardization whereas some are rather new requirements due to recent challenges of social, economical environment. Among many other potential requirements for the LTE advanced system, NEC proposes 3GPP to focus more on the requirements that are set by IMT advanced.
Tdoc was presented by Chenghock Ng.
discussion:

conclusion:

REV-080029
LTE-Adanced, Requirements and targets
Ericsson
abstract:

LTE-Advanced is the next major step in the evolution of the LTE radio access. In this material we give an overview of the requirements and targets for the evolution of LTE towards LTE-Advanced.
LTE-Advanced will be the basis for the 3GPP submission to ITU of candidate technology for IMT-Advanced. A basic requirement on LTE-Advanced is thus the fulfillment of all requirements on IMT-Advanced as defined by ITU. However, the requirements and targets for LTE-Advanced should not be limited to fulfillment of the ITU requirements. Rather, the development of LTE-Advanced should aim beyond the IMT-Advanced requirements, in terms of more aggressive system-performance targets as well as by introducing additional complementary targets such as the enabling of dense infra-structure deployments in a cost efficient manner and low network power consumption.
At the same time, spectrum compatibility with earlier releases of LTE, as well as low network upgrade cost and low terminal incremental complexity to reach LTE-Advanced capability, remains as fundamental requirements for LTE-Advanced.
Tdoc was presented by Ylva Jading.
discussion:

conclusion:

REV-080031
LTE-Advanced Requirements
Qualcomm Europe
abstract:

The ultimate success of EPS based mobile broadband depends on the user’s (or group of users) desire to acquire enabled devices and receive service through the EPS system. The user’s attraction in turn depends on a number of key factors such as:

1. Attractiveness of the service (e.g. voice, SMS, mobile internet)

2. User interface (e.g. ease of use, device form factor)

3. Service consistency (e.g. roaming, coverage, reliability, battery life)

4. Cost of service (e.g. flat rate mobile access, roaming)

In the document we will review these key factors and discuss the implied requirements in the context of the mobile broadband paradigm. We will then review whether and how these key factors have been considered in the context of the initial Evolved Packet System work in 3GPP and whether more could be done to add further to the attractiveness of EPS based mobile broadband. On the basis of this review we will summarize the areas which require further evolution, enhancements and/or the definition of new metrics and which can be addressed in the context of the TSG-RAN EPS-Advanced feasibility study.
Tdoc was presented by Serge Willenegger.
discussion:

conclusion:

REV-080036
Requirements for future evolution of LTE towards IMT-Advanced
Samsung
abstract:

The recent decisions on IMT spectrum allocation at WRC-07 have set a stage for future evolution of the radio technology towards IMT-advanced. In order to meet peak data rate targets of 1Gbps in nomadic environment and 100 Mbps in high mobility scenarios, scalable bandwidth support of 20MHz to 100MHz need to be considered for future evolution of LTE. As for LTE, we believe that future evolution also need to be optimized for low speeds in the range of 0-15km/h with UE speeds up to 350km/h supported with some performance degradation. Also, both paired and unpaired spectrum allocations are considered. Support for aggregation of adjacent and non-adjacent spectrum resource needs to be considered. For smooth migration, the system should support co-existence of both LTE and LTE-advanced UEs on the same carrier. The system also should support handover to 3G systems in complementary deployment. The nomadic support should be optimized for 3-5GHz spectrum due to low communication range of higher frequencies.
Tdoc was presented by HyeonWoo Lee.
discussion:

conclusion:

*REV-080042
Comments on LTE-Advanced requirements
Philips
abstract:

This contribution will identify pertinent issues in the setting and assessment of LTE-Advanced RIT requirements in relation to meaningful LTE-Advanced System requirements and usage, and IMT-Advanced key features and capabilities.

Considerations on performance targets currently under development within ITU will be given.

Tdoc was presented by Matthew Baker.
discussion:

conclusion:

*REV-080044
LTE-Advanced Requirements
Alcatel-Lucent
abstract:

The design objective of LTE-advanced system is to enhance the E-UTRAN system based on the ITU-R requirements for IMT-Advanced as well as 3GPP operators and vendors own requirements. The expected spectral efficiencies of the DL/UL peak data rate and normalized cell edge throughput for the IMT-advanced technologies target to achieve 7-10/2.5-5 b/s/Hz and 0.05-0.1/0.02-0.08 respectively. These targets are much higher than those achieved in the current LTE system and are proposed to be the targets for LTE-Advanced. Improvements to handover performance and more advanced self optimizing network are also proposed to be goals for LTE-Advanced. In addition, LTE-advanced system design is envisioned to facilitate the coordination between operators for bandwidth sharing and joint operation.  Due to different spectrum allocations worldwide LTE-Advanced needs to have flexible design to support both contiguous ultra-wideband as well as fragmented spectrum allocations. LTE-advanced system is also expected to improve the scheduling strategies in order to support higher  VoIP capacity, e.g. 800 users for 20 MHz BW.   In order to satisfy these performance requirements, LTE-advanced system needs to incorporate cluster optimization for multi-cell joint signal processing and aggressive interference management. Cluster optimization is a technique that manages the radio resource collaboratively and to enable joint cross-cell technologies, such as Network MIMO and network precoding.   Aggressive interference management on the other hand aims to minimize the intra and inter cell interferences dynamically by coordinating the scheduling decision, signal processing, and resource allocation among the cells in the cluster.
Tdoc was presented by Rainer Bachl.

discussion:

conclusion:

3
Proposals for evolution
REV-080004
Proposals for evolution
Nokia Siemens Networks, Nokia
abstract:

In RAN#39 a new study item on LTE advanced was agreed. One of the objectives of the study item is to identify potential solutions and technologies for the enhancements of E-UTRA (LTE-Advanced).  As LTE-Advanced should ensure the competitiveness of LTE in the years to come more advanced techniques are required. In this presentation we address the solutions and technologies that we think should be addressed in the study.

In order to meet the enhanced peak data rate requirements increased bandwidths compared to current LTE (20 MHz) must be supported, while maintaining the possibility of operating Release 8 UEs in the same cell. For the UL, the spectral efficiency can be increased by introducing spatial multiplexing (SU-MIMO) also here. Cost efficient techniques for increasing high data rate coverage and cell edge throughput, e.g. relays, should also be studied. 

For improved spectrum utilization across frequency bands and operators, advanced methods for flexible spectrum usage (FSU) and spectrum sharing should be considered. In the area of self organizing and optimizing networks (SOON), the goal should be to move towards autonomous network operation where manual actions needed from operator stuff are avoided. 

In long term, the only way to significantly boost capacity and achieve high user-data rates is local area (LA) deployments. Enhancements of LTE for optimized performance in such deployments should be considered. Such studies could include significantly higher bandwidths, optimized mobility between wide areas and local areas and between local areas and decentralized architectures.

As usual, the scope of the study item will be wider than a work item, but for the work item, a careful selection of the techniques to be standardized is needed considering the potential gains that can be achieved and the specification effort needed.

Tdoc was presented by Timo Lunttila.
discussion:

conclusion:

REV-080007
Technical proposals and considerations for LTE advanced
Panasonic
abstract:

This presentation proposes the promising technologies for LTE advanced.

Following features are proposed:

1) Support of Relay

2) System bandwidth support up to 100 MHz

3) SU-MIMO and Closed/open-loop TxD for uplink transmission

4) Enhanced MIMO control for downlink transmission

5) Support of OFDM in UL

6) Latency reduction

Relay nodes helps to increase spectrum efficiency by creating small “cell” with small additional costs. 

System supporting up to 100 MHz would be desirable for newly allocated frequency bands.

The UL MIMO and DL MIMO enhancements would improve the spectrum efficiency and OFDM in UL enables flexible frequency resource allocation with better gain.

For the reduction of the latency, AS/NAS message concatenation and synchronized handover are proposed.

Tdoc was presented by Seigo Nakao.
discussion:

conclusion:

REV-080009
Technical proposal for IMT-Advanced
Hitachi, Ltd.
abstract:

Requirements for IMT-Advanced will be provided. Technical issues to achieve the requirements are considered. We consider three important technical issues, that is, cell spectrum efficiency improvement, inter-cell interferences reduction, and QoS performance improvement are important technical issues. We will propose six techniques to resolve the important technical issues. They are adaptive demodulation for CQI feedback bits reduction, transmission power control for improving spectral efficiency, eigen beam spatial division multiplexing(E-SDM) for using full channel capacity, interference management for inter-cell interferences reduction, hybrid automatic repeat request(HARQ) enhancement for QoS performance improvement, and systematic bits allocation for system performance improvement. We will also provide simulation results and experimental results about some parts of proposed techniques.
Tdoc was presented by Kenzaburo Fujishima.
discussion:

conclusion:

REV-080011
LTE Advanced Technical Proposals
Motorola
abstract:

Standardization work is nearly complete on long term evolution (LTE) of the UMTS Terrestrial Radio Access and Radio Access Network which is aimed for commercial deployment in 2010. Goals for the LTE system included support for improved system capacity and coverage, high peak data rates, low latency, reduced operating costs, multi-antenna support, flexible bandwidth operations and seamless integration with existing systems. To meet the increasing demand for data usage in the 2015-2020 timeframe, the cost per bit should be reduced dramatically.  As such, LTE Advanced concepts should be designed to further enhance the spectral efficiency, coverage, user experience, and support of new services etc. while maintaining backward compatibility with legacy systems.

Motorola believes that the technical enhancements to the current LTE system should be split into two phases.  The first phase will comprise of minor enhancements and the second phase should include major enhancements.  The second phase (major enhancements) will entail a paradigm shift in the way we design a cellular system. This contribution will discuss a brief overview of the technologies being considered by Motorola with respect to minor and major enhancements of the current LTE system.  Example of these technologies include enhanced transmission bandwidths and rates, further optimized multi-stream transmission and coding methods, relaying techniques, interference management methods, co-operative eNodeB’s (including cooperative multi-stream methods), and cognitive radio methods. In addition to the evolution of the eUTRA radio interface in preparation for IMT-Advanced, it is equally important to consider relevant eUTRAN concepts that will significantly enhance the operation of systems based on the eUTRA radio interface. Specifically, we will present the following eUTRA network evolution concepts: (a) eNB-eNB relaying (inband or out of band), (b) eNB-eNB backhaul for multi-site cooperation for various L1/L2 functions, (c) Location of higher layer stacks for efficient multi-site cooperation, (d) eUTRAN functionality to enable an all-IP technology agnostic EPC.
Tdoc was presented by Amitava Ghosh.
discussion:

conclusion:

REV-080014
Views on fulfillment of LTE-advanced
ZTE
abstract:

Views on fulfillment of LTE-advanced:

- Spectrum aggregation and sharing

- Extend bandwidth up to 100MHz

- More initiative radio access architecture

- More powerful and efficiency coding methods

- Multiple antennas technologies

- Adaptation 

- Relay
Tdoc was presented by Zhisong Zuo.
discussion:

conclusion:

REV-080016
Preliminary Consideration on LTE-Advanced Features
China Mobile (CMCC)
abstract:

In this contribution, the performance evaluation of LTE is summarized and some observation on the evaluation results is introduced. Based on this, some further consideration on the LTE-Advanced evaluation is presented, e.g. channel model, test environment and scenarios. Then some preliminary consideration on the features of LTE-Advanced is introduced and analyzed, e.g. Relay, Beamforming, CDMA with joint detection, SON.
Tdoc was presented by Liu Guangyi.
discussion:

conclusion:

REV-080018
Candidate enabling techniques for LTE-Advanced
RITT
abstract:

In this contribution, the potential techniques enabling LTE-Advanced are introduced , including:

• Spectrum-related techniques

• Relay

• Distributed antenna systems

• Challenges from Home eNBs

• VoIP capacity

• Basic transmission and multiple access

• Modulation and coding

• MIMO

• More effective cell-edge improvement

• Self organization networking

• etc.

Tdoc was presented by Jia Shen.
discussion:

conclusion:

REV-080019
Consideration on Technical Candidates for IMT-advanced
LG Electronics
abstract:

In the document, we, first of all, itemize and illustrate the overall target features and requirements for IMT-advanced based on ITU-R WP5D January meeting results, and then, our proposal for basic approach and target enhancement factors toward IMT-advanced from 3GPP E-UTRAN is described by comparing the tentative target requirement of IMT-advanced and the potential performance of 3GPP E-UTRAN. In the next part, we provide the technical view for several enabling technology candidates such as the enhanced MIMO and inter-cell interference management as well as some attributes of system design, e.g. bandwidth assignment strategy and multi-hop relaying. The technical view for some layer 2/3 issues is also presented.
Tdoc was presented by Jaehoon Chung.
discussion:

conclusion:

REV-080020
Framework for LTE-Advanced air-interface technology development
Huawei
abstract:

This document focuses on the air-interface and discusses the basic framework for the development of the technologies capable of satisfying the requirements of an LTE-Advanced system. The framework for the LTE-Advanced air-interface technology is mostly determined by the use of wide bandwidths, non-contiguous spectrum and a need for flexible spectrum usage.
Finding large enough allocations of contiguous spectrum is not always possible. Hence, not only spectrum scalability but also spectrum aggregation is identified as a crucial technology. Another significant element for the LTE-Advanced technology framework is MIMO, which in theory offers a straightforward way to achieve an increase of spectral efficiency.
Also, several issues with OFDM transmission in relation to non-contiguous spectrum are discussed. For the downlink, the number of guard sub-carriers for reducing out-of-band emissions may become excessive and other active suppression methods may be used. For the uplink, it might not be possible to achieve the single-carrier property for higher-than-LTE data rates, which may lead to a kind of more general OFDM transmission than DFT-spread OFDM.
Tdoc was presented by Fredrik Berggren.
discussion:

conclusion:

REV-080022
NEC’s proposals for LTE Advanced
NEC
abstract:

LTE Advanced shall be optimized for wider system bandwidth compare to the LTE system. This will face some issues such as the higher frequency selectivity for efficient resource handling and the severe power limited condition for cell coverage. From this perspective, the radio access scheme should be optimised with considering the trade-off between cell throughput and cell coverage especially uplink.

Self optimizing network has been studied during LTE time frame aiming at the reduction of total cost of RAN ownership. Some eNB measurements and UE reporting scheme have been agreed during Release 8 such as automatic neighboring search mechanism. NEC believes that the Release 8 SON features provide a good starting point and further SON features can be considered for LTE-advanced and beyond systems. In this presentation, we raise several further SON issues and SON scenarios that can be considered in LTE advanced time frame.
It is currently expected that the Femto cell could play an important role in mobile cellular system allowing very high throughput for indoor users while off-loading macro cells. Successful Femto deployment, however, would cause severe interference problems unless careful considerations have been taken.

In this presentation, we discuss several issues and challenges for the future full scale Femto deployment.
Tdoc was presented by Jinsock Lee.
discussion:

conclusion:

REV-080026
Proposals for LTE-Advanced Technologies
NTT DoCoMo
abstract:

In order to satisfy the requirements considering the future demand, radio access and radio access network technologies adopted in LTE must be improved and new technical components that further enhance the system performance should be incorporated in LTE-Advanced. We believe that LTE-Advanced must achieve higher system performance compared to that of LTE in order to satisfy the user demand and be sufficiently competitive against other systems at the timing the system is launched and later while maintaining backward compatibility with LTE. In the workshop, we propose the following technical features for LTE-Advanced.

• Radio transmission technologies:

- Layered transmission bandwidth assignment concept to achieve wider transmission bandwidth while supporting backward compatibility with LTE

- Adaptive multi-access scheme in the uplink to achieve optimization of peak-to-average power ratio (PAPR) and achievable peak data rate according to radio environments

- Layered signaling structures to achieve efficient control signaling for both narrow- and wide-transmission-bandwidth UEs, keeping high commonality with control signaling structures in LTE as mush as possible

- Enhanced inter-cell interference management techniques; centralized inter-cell interference management among cells within a Node B including those with remote radio equipments, and autonomous inter-cell interference management among independent sites

- Higher-order MIMO channel transmission in addition to effective techniques adopted in LTE such as adaptive MIMO transmission/reception, MIMO multiplexing/diversity, adaptive beamforming

- Enhanced site diversity techniques to improve and extend area coverage; remote radio equipments using optical fiber, repeaters, and relays using radio

• Radio access network technologies:

- Further enhancement for SON

- Further optimization for signaling

- Further optimization for RRM

- Further optimization for HeNB
Tdoc was presented by Motohiro Tanno.
discussion:

conclusion:

REV-080030
LTE-Advanced, Technology components
Ericsson
abstract:

LTE-Advanced is the next major step in the evolution of the LTE radio access. In this material we give an overview of the Ericsson view on some of the technology components that should be considered as parts of the evolution of LTE towards LTE-Advanced.

One of the characteristics of LTE-Advanced is to provide the possibility to operate with wider bandwidth compared to LTE release 8. In combination with the requirement on spectrum compatibility with LTE release 8, a carrier-aggregation solution is then the preferred approach. Carrier aggregation can be extended with a possibility for spectrum aggregation, allowing for the utilization of fragmented spectrum for wider overall bandwidth. 

The evolution of LTE towards LTE-Advanced should also consider the extension of multi-antenna solutions, including higher-order spatial multiplexing, and combined spatial multiplexing and beam-forming.
As part of the cost-efficient enabling of dense infra-structure, self-backhauling and repeater/relaying solutions should also be considered as supported features of LTE-Advanced.
Tdoc was presented by Ylva Jading.
discussion:

conclusion:

REV-080032
LTE-Advanced Technology Options
Qualcomm Europe
abstract:

In this document we intend to identify possible technology options which could be applied incrementally to E-UTRA/E-UTRAN to address requirements discussed in Qualcomm’s Requirement Document. In particular we will describe possible short term and mid term technology options to address:

- Uplink efficiency

- Edge of cell user experience

- Spectrum fragmentation

- Capability in nomadic environments
Tdoc was presented by Serge Willenegger.
discussion:

conclusion:

REV-080033
Technical Proposal for LTE_Advanced
Nortel
abstract:

Nortel proposes several technical enablers that can be employed to enhance the performance of E-UTRAN system.  In this presentation, we provide an overview of these technologies and discuss the applications and impacts of these technologies.  We intend to cover the enhancements for the following areas: UL capacity and coverage, DL coverage, Mobility performance, MBSFN, MIMO etc.  We propose that these technologies to be considered and developed in the IMT_Advanced Feasibility Study phase.
Tdoc was presented by Jun Li.
discussion:

conclusion:

REV-080034
LTE Evolution to LTE-Advanced
CATT
abstract:

In this contribution, some CATT’s views for LTE-Advanced have been introduced which include the requirement for LTE-Advanced and relationship between LTE and LTE-Advanced. As we mention in the paper, LTE-Advanced should fulfill the IMT-Advanced requirements, and keep strictly compatibility with LTE system.

Meanwhile, some proposals for the LTE-Advanced have been provided to improve the LTE-Advanced system’s spectrum efficiency and cell edge performance.
Tdoc was presented by Ke Wang.
discussion:

conclusion:

REV-080035
A proposal for LTE Evolution for IMT Advanced
ETRI
abstract:

This document discusses our view on 3GPP LTE evolution towards IMT Advanced.  LTE Advanced is proposed to be a smooth migration from the current LTE by including additional improvements and new features. The multiple access (Downlink: OFDMA and Uplink: SC-FDMA) and basic numerology of the LTE are carried over to LTE Advanced without a change. The following features are considered to be included in LTE Advanced.
- Multi-hop relay for throughput enhancement and coverage extension

- Aggregation of fragmented spectrum to provide a wider bandwidth and efficient spectrum use

- Uplink MIMO with at least 2 x 4 antenna configuration to provide a higher peak data rate and improved spectral efficiency 

- Advanced inter-cell interference management

- Advanced Home eNode-B

- Advanced MBMS 

- Cooperative RRM in multi-RAT environment
Tdoc was presented by Young-Jo Ko.
discussion:

conclusion:

REV-080037
Future 3GPP Radio Technologies for IMT-Advanced
Samsung
abstract:

The recent decisions on IMT spectrum allocation at WRC-07 have set a stage for future evolution of the radio technology towards IMT-advanced. In order to meet peak data rates and spectral efficiency targets set by IMT-advanced, LTE system need to be evolved by incorporating new radio interface technologies as well as improving performance of existing techniques. In this contribution, we discuss various candidate technologies to improve downlink, uplink as well as MBSFN performance. In downlink, we consider techniques such as MIMO with more antennas, unicast/MBSFN superposition and multi-cell MIMO which also helps to mitigate inter-cell interference. For uplink, we discuss hybrid SC-FDMA/OFDMA access scheme and uplink single-user MIMO. For MBSFN spectral efficiency improvement, we discuss MIMO spatial multiplexing and also unicast/MBSFN superposition. Additionally, to improve cell-coverage, we describe various relay techniques.
Tdoc was presented by Farooq Khan.
discussion:

conclusion:

*REV-080039
Technology considerations for advancing LTE
Vodafone
abstract:

The paper highlights key technologies that should be given consideration during the study item for LTE-Advanced.

Tdoc was presented by Tim Frost.
discussion:

conclusion:

REV-080041
Some technical considerations on IMT-Advanced in 3GPP
KDDI

abstract:

IMT-Advanced is entering the phase of process in ITU-R and 3GPP TSG RAN has opened the discussions of so-called LTE-Advanced to investigate what are the main changes that could be brought forward to evolve the eUTRA radio interface as well as the eUTRAN in the context of IMT-Advanced based on LTE. 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

This contribution presents some technical considerations related to the above potential solutions and technologies for the IMT-Advanced, or LTE-Advanced.
conclusion:
REV-080041 was revised in REV-080049 before the meeting (abstract changed).
*REV-080049
Some technical perspectives on IMT-Advanced in 3GPP
KDDI
abstract:

IMT-Advanced is entering the phase of process in ITU-R and 3GPP TSG RAN has opened the discussions. This contribution proposes some important technical issues for IMT-Advanced, such as:

- Spectrum aggregation

- Advanced packet scheduling

- Enhanced interference management

- Relay techniques

- Various types of cells.
Tdoc was presented by Feng Lu.
discussion:

conclusion:

*REV-080043
Key technology issues for IMT-Advanced
Philips
abstract:

This contribution will identify a number of technology areas in which either 3GPP is expected to have a particular advantage compared to some other potential IMT-Advanced candidate RITs, or where the impact of IMT-Advanced key features, capabilities and expected requirements are likely to need special attention for improved technical solutions.
Tdoc was presented by Matthew Baker.
discussion:

conclusion:

*REV-080045
LTE-Advanced Candidate Technologies
Alcatel-Lucent
conclusion:
REV-080045 was revised in REV-080048 before the meeting (abstract unchanged).
*REV-080048
LTE-Advanced Candidate Technologies
Alcatel-Lucent
abstract:

In order to meet the LTE-advanced stringent requirements some candidate techniques can be utilised to optimise LTE cells such as cluster optimisations of cells dynamically. Cluster optimization is a joint optimization of MIMO technologies and radio resource allocation in a cluster of cells.  MIMO technologies are extended to multi-user and multi-cell, which is known as Network MIMO or collaborative MIMO.  Inter-cell interference could be handled as interference source of Network multi-user MIMO and minimized through MIMO technologies, such as Beamforming, precoding, MMSE decoding, equalization, and interference cancellation.   Collaborative scheduling decision and multi-cell joint radio resource management would further support Network single user MIMO technologies and macro diversity combining at the cell edge.  The extended MIMO technologies incorporating with the enabling of single cell SU-MIMO and MU-MIMO technologies would allow LTE advanced to perform dynamic interference coordination and advanced MIMO decoding to increase spectral efficiency of peak data rate and cell edge throughput.  Joint scheduling technologies along with Network MIMO would improve the OFDMA/SC-FDMA mobility management and enable seamless handover behaviour defined the IMT-advanced requirements. Joint scheduling and Network MIMO technologies work together in designing sophisticated multicast data synchronization and RRM coordination in the E-UTRAN distributed network architecture. Multicast data synchronization and RRM coordination would allow the multiplexing of the unicast and MBMS data in the same sub-frame.

Tdoc was presented by Bernd Haberland.

discussion:

conclusion:

*REV-080046
Technology considerations for LTE-Advanced
Fujitsu


abstract:

This contribution presents some technical considerations and potential solutions for LTE-Advanced. The topics are  including,

  - Legacy UE support

  - Advanced inter-cell interference management

  - Coverage enhancement

  - Spectrum aggregation/sharing

Tdoc was presented by Takaharu Nakamura

discussion:

conclusion:

*REV-080047
Candidate Technologies for LTE-Advanced
T-Mobile International
abstract:

The contribution presents candidate technololgies for IMT-Advanced mainly focusing on Multi-cell antenna techniques and co-operative relaying method. As the main improvement is seen on further development of mulit antenna system, active antennas and radio remote head techniques are further candidates to facilitate the enhanced MIMO technologies. Tdoc was presented by Georg Wannemacher.
discussion:

conclusion:

4
Workshop wrap up
5
Closure of the workshop
The TSG RAN chairman Francois Courau (ALcatel-Lucent) thanked the delegates for participating and contributing to this IMT-Advanced workshop and ZTE Corporation for hosting this meeting. He closed the meeting on April 8, 2008 at about 17:00 o'clock.
Annex A:
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The list of participants of this TSG RAN IMT-Advanced workshop is attached to this report in an Excel file.

Total number of participants: 283.
Annex B:
Tdoc list of the workshop
The list of Tdocs of this TSG RAN IMT-Advanced workshop is attached to this report in an Excel file.
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Introduction

In the IMT-Advanced Workshop and RAN#38, it was agreed that SID for IMT-Advanced should be approved in RAN#39. This document includes the proposal on the SID for IMT-Advanced.
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.
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