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initial 3gpp submission of a candidate imt-advanced technology
1
Introduction

As anticipated in previous contribution (doc 5D/203), 3GPP is working, under the LTE-Advanced Study Item work, on the development of LTE-Advanced to be submitted to ITU-R WP5D as a candidate for IMT-Advanced. An high level description of some of the main features of LTE-Advanced is provided in Section 2.
2
Preliminary information on LTE-Advanced
3GPP has already agreed requirements and targets for LTE-Advanced, which are captured in TR 36.913, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Requirements for Further Advancements for E-UTRA (LTE-Advanced)”, based on following concepts;

· LTE-Advanced is an evolution of LTE, which provides backward compatibility with LTE
· All relevant requirements of LTE are valid also for LTE-Advanced 
· LTE-Advanced shall meet or exceed IMT-Advanced requirements within the ITU-R time plan
To fulfil the agreed requirements and targets, 3GPP is studying technical features for LTE-Advanced. The main technical features under discussion and their overviews are shown below.
2.1
Support of wider bandwidth

Carrier aggregation, where two or more component carriers, each with a bandwidth up to 20 MHz, are aggregated, is considered for LTE-Advanced in order to support downlink transmission bandwidths larger than 20 MHz, e.g. 100 MHz. 

A terminal may simultaneously receive one or multiple component carriers depending on its capabilities:

· An LTE-Advanced terminal with reception capability beyond 20 MHz can simultaneously receive transmissions on multiple component carriers.

· An LTE Rel-8 terminal can receive transmissions on a single component carrier only, provided that the structure of the component carrier follows the Rel-8 specifications.

2.2
Spatial multiplexing

Extension of LTE downlink spatial multiplexing to up to eight layers is considered for LTE-Advanced.
Uplink spatial multiplying to up to four layers is considered for LTE-Advanced.
2.3
Coordinated multiple point transmission and reception
Coordinated multi-point transmission/reception is considered for LTE-Advanced as a tool to improve the coverage of high data rates, the cell-edge throughput and/or to increase system throughput.

Downlink coordinated multi-point transmission implies dynamic coordination among multiple geographically separated transmission points. Examples of coordinated transmission schemes include

· Coordinated scheduling and/or beamforming

· data to a single UE is instantaneously transmitted from one of the transmission points

· scheduling decisions are coordinated to control e.g. the interference generated in a set of coordinated cells.

· Joint processing/transmission

· data to a single UE is simultaneously transmitted from multiple transmission points, e.g. to (coherently or non-coherently) improve the received signal quality and/or cancel actively interference for other UEs

Uplink coordinated multi-point reception implies reception of the transmitted signal at multiple, geographically separated points. Scheduling decisions can be coordinated among cells to control interference.
2.4
Relaying functionality

Relaying is considered for LTE-Advanced as a tool to improve e.g. the coverage of high data rates, group mobility, temporary network deployment, the cell-edge throughput and/or to provide coverage in new areas. 

The relay node is wirelessly connected to radio-access network via a donor cell. The connection can be

· inband, in which case the network-to-relay link share the same band with direct network-to-UE links within the donor cell. Rel-8 UEs should be able to connect to the donor cell in this case.

· outband, in which case the network-to-relay link does not operate in the same band as  direct network-to-UE links within the donor cell

With respect to the knowledge in the UE, relays can be classified into

· transparent, in which case the UE is not aware of whether or not it communicates with the network via the relay.

· non-transparent, in which case the UE is aware of whether or not it is communicating with the network via the relay.

Depending on the relaying strategy, a relay may

· be part of the donor cell

· control cells of its own

In the case the relay is part of the donor cell, the relay does not have a cell identity of its own (but may still have a relay ID). At least part of the RRM is controlled by the eNodeB to which the donor cell belongs, while parts of the RRM may be located in the relay. In this case, a relay should preferably support also LTE Rel-8 UEs. Smart repeaters, decode-and-forward relays and different types of L2 relays are examples of this type of relaying. 

In the case the relay is in control of cells of its own, the relay controls one or several cells and a unique physical-layer cell identity is provided in each of the cells controlled by the relay. The same RRM mechanisms are available and from a UE perspective there is no difference in accessing cells controlled by a relay and cells controlled by a “normal” eNodeB. The cells controlled by the relay should support also LTE Rel-8 UEs. Self-backhauling (L3 relay) uses this type of relaying.

3
Conclusion
3GPP continues to work on the development of LTE-Advanced to be submitted to ITU-R WP5D as a candidate for IMT-Advanced. This contribution contains a high level description of some of the main features of LTE-Advanced. 3GPP acknowledge that the material contained in this contribution is of preliminary nature and can not allow by itself an evaluation of the candidate proposal currently under development within 3GPP. A complete submission of the candidate proposal will be done following the ITU-R WP5D time schedule.
3GPP TSG RAN, as the relevant body in charge of the technical development of LTE-Advanced, will continue to develop the relevant technical Specifications, and will develop the technical content of the proposal to be formally submitted to the IMT-Advanced process as per the time-schedule communicated by ITU-R. 3GPP TSG RAN will also develop the technical self-evaluation for LTE-Advanced as per ITU process.

Finally, 3GPP TSG RAN confirms the workplan previously communicated in doc 5D/203.
3GPP is looking forward to continue fruitful cooperation with ITU-R towards the development of IMT-Advanced.
_______________
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