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Introduction
The text below is proposed to be included in TR36.xyz “Further Advancements for E-UTRA Physical Layer Aspects” in order to capture the agreements at RAN1#54.
--- Start Text Proposal ---

8
Coordinated multiple point transmission and reception
Editor's note: This section will capture techniques such as enhanced interference coordination and cooperative MIMO
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.

8.1
Downlink coordinated multi-point transmission
Downlink coordinated multi-point transmission implies dynamic coordination among multiple geographically separated transmission points. Examples of coordinated transmission schemes include

· Coordinated scheduling

· 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

Downlink coordinated multi-point transmission should include the possibility of coordination between different cells. From a radio-interface perspective, there is no difference if the cells belong to the same eNodeB or different eNodeBs. If inter-eNodeB coordination is supported, information needs to be signaled between eNodeBs. The signaling may either reflect the same information as shared between cells within the same eNodeB or a restricted subset thereof.

Potential impact on the radio-interface specifications is foreseen in mainly three areas:

· Feedback mechanisms from the UE

· Reporting of of dynamic channel conditions between the multiple transmission points and the UE

· For TDD, channel reciprocity may be exploited

· Preprocessing schemes

· Joint processing prior to transmission of the signal over the multiple transmission points

· Downlink control signaling to support the transmission scheme

· Reference signal design

· Depending on the transmission scheme, specification of additional reference signals may be required.

8.2 Uplink coordinated multi-point reception
Coordinated multi-point reception implies reception of the transmitted signal at multiple, geographically separated points. Uplink coordinated multi-point reception is expected to have very limited, if any, impact on the RAN1 specifications.

9
Relaying functionality

Editor's note: This section will capture techniques such as relaying, repeaters and self-backhauling

Relaying, including self-backhauling, is considered for LTE-Advanced as a tool to improve e.g. the coverage of high data rates, 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 operate in the same frequency region as  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 frequency region 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, i.e., not controlling any cells of its own

· control cells of its own

In the first case, 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 Rel-8 UEs. Smart repeaters, decode-and-forward relays and different types of L2 relays are examples of this type of relaying. 

In the second case, 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 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 be accessible by Rel-8 UEs, i.e., the relay should be transparent. Self-backhauling (L3 relay) uses this type of relaying.
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