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9.1 Relay-eNodeB link
For inband relaying, the eNodeB-to-relay link operates in the same frequency spectrum as the relay-to-UE link. Due to the relay transmitter causing interference to its own receiver, simultaneous eNodeB-to-relay and relay-to-UE transmissions on the same frequency resource may not be feasible unless sufficient isolation of the outgoing and incoming signals is provided e.g. by means of specific, well separated and well insolated antenna structures. Similarly, at the relay it may not be possible to receive UE transmissions simultaneously with the relay transmitting to the eNodeB. 

One possibility to handle the interference problem is to operate the relay such that the relay is not transmitting to terminals when it is supposed to receive data from the donor eNodeB, i.e. to create “gaps” in the relay-to-UE transmission. These “gaps” during which terminals (including Rel-8 terminals) are not supposed to expect any relay transmission can be created by configuring MBSFN subframes as exemplified in Figure 9.1. Relay-to-eNodeB transmissions can be facilitated by not allowing any terminal-to-relay transmissions in some subframes.


[image: image1.emf] 

Data Ctrl

transmission gap

(“MBSFN subframe”)

Ctrl

One subframe

No relay-to-UE transmission

eNB-to-relay transmission


Figure 9.1: Example of relay-to-UE communication using normal subframes (left) and eNodeB-to-relay communication using MBSFN subframes (right).

--- Start text proposal ---
To make the resource allocation more flexible and efficient in donor cell, two alternative schemes shall be supported:

Scheme 1: eNB-to-Relay transmission is scheduled in MBSFN subframe, i.e. resource allocation granularity is  entire subframe, Relay-specific RS has no backward compatibility issue.
Scheme 2: eNB-to-Relay transmission is scheduled in regular subframe, i.e. resource allocation granularity is  fractional subframe, Relay-specific RS should guarantee the backward compatibility.
Scheme 1 is exemplified in Figure 9.2 
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Figure 9.2 Example of relay-to-UE communication using normal subframes (left) and eNB-to-Relay communication using regular subframes (right).
Scheme 2 is exemplified in Figure 9.3
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Figure 9.3 Example of relay-to-UE communication using normal subframes (left) and eNB-to-Relay communication using regular subframes (right).
Control channel in backhaul link

   Based the relative position of RN-PDCCH and RN-PDSCH in the backhaul link, generally, two approaches can be used for the backhaul link, i.e. FDM and TDM.
In FDM approach, i.e. RN-PDSCH and RN-PDCCH FDM, a MBSFN subframe based illustration of which is shown in figure 4. In this approach, RN DL control channel is allocated at the frequency band edge(s) of whole bandwidth, which will offer the possibility to reuse current TBS tables to serve Rel 8 UE, especially, it will not impose any restriction on maximum resource allocation when resource allocation type 2 applied. In addition, RN-PCFICH can reuse current PCFICH realization mechanism, only the granularity indication of which is alternated to PRB or PRB(s), e.g. the RN-PCFICH can be allocated to the fixed REs in the PRB at the frequency band edge, and current (3, 2) code is reserved, only the RN-PCFICH values {1, 2, 3} currently denote the allocated number of PRB(s) rather than the number of OFDM symbols. 
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Figure 9.4. RN-PDCCH and RN-PDSCH FDM in MBSFN subfame based backhaul
--- End text proposal ---
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