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1 Introduction
In last meeting, different solutions [1~3] for Relay backhaul have been proposed, after online discussion and subsequent email discussion, some agreements were achieved [4]
· eNB → RN and RN → UE links are TDM in a single frequency band (only one active at a time)
· RN → eNB and UE → RN links are TDM in a single frequency band (only one active at a time)

· A scheme supported in FDD: 
· eNB → RN in DL frequency

· RN → eNB in UL frequency

· A scheme supported in TDD:
· eNB → RN in DL subframes of the eNB and RN 
· RN → eNB in UL subframes of the eNB and RN

In addition, it was agreed [5] that for inband relay, one possibility of creating “gaps” in the “relay-to-UE” transmission is to configure MBSFN subframe(s) in the Relay node, which can effectively avoid the interference between backhaul link and access link. 
However, there are two alternative configurations of the subframe(s) used for eNB transmission to Relay: 

1. Schedule the subframe(s) as MBSFN subframe(s); 

2. Schedule the subfames(s) as regular DL subframe(s), in which marco UE and Relay are served.

Obviously, scheme 1 can avoided the UE measurement issue, while scheme 2 should be carefully considered, though both of them may require new RS pattern be designed, i.e. Relay-specific RS. This contribution will mainly aim at the schemes used for eNB transmission to Relay and this Relay-specific RS.
2 Discussion
2.1 eNB-to-Relay link 

[5] presents one example of eNB-to-Relay communication using MBSFN subframe(s) as below:
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Figure 1: Example of relay-to-UE communication using normal subframes (left) and eNB-to-Relay communication using MBSFN subframes (right).

Just as described above, when MBSFN subframe(s) is scheduled for eNB transmission to Relay, Macro UE in the donor cell also see MBSFN subframe(s) here. Since the quality of the backhaul link is of highly required, it is better to adopt new RS pattern in blank region in the MBSFN subframe(s) used for eNB-to-Relay transmission to guarantee the higher demodulation requirements in the Relay. Obviously, there is more flexibility for redesigning the Relay-specific RS due to MBSFN subframe configuration, and hence no compatibility issue in R8 UE, which is exemplified in figure 2.
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Figure 9.2 Example of relay-to-UE communication using normal subframes (left) and eNB-to-Relay communication using MBSFN subframes (right).
However, the basic granularity for backhaul link in this scheme is one subframe, which is a bit coarser relative to the actual requirement of the backhaul, such as:
1. In the case of similar bandwidth is deployed for donor cell and Relay cell, but the backhaul link requirement by Relay is only fraction of entire subframe;
2. In the case of different bandwidth is deployed for donor cell and Relay cell , e.g. 20M for donor cell and 5M for relay, and the backhaul link requirement by Relay is fraction frequency resource of entire subframe.

Corresponding wasted resource seems a little luxurious, especially in TDD systems, so regular subframe(s) should be considered in the backhaul design, which will allow fractional subframe resource allocation to make full use of the available resource. Scheme 2, eNB transmission to Relay using regular subframe, is shown as below, which is also discussed by[6]:
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Figure 3: Example of relay-to-UE communication using normal subframes (left) and eNB-to-Relay communication using regular subframes (right).
Similarly as in scheme 1, it is better to adopt new RS pattern in the Relay data region in the subframe(s) used for eNB-to-Relay transmission to guarantee the higher demodulation requirements in the Relay, however, in this scheme, R8 UE can not recognize such change, which require the new RS pattern not introduce any influence to R8 UE measurement.
Proposal: Design new Relay-specific RS in Relay data region in the MBSFN subframe(s) and regular subframe(s) used for eNB-to-Relay transmission should be studied, especially the Relay-specific RS in regular subframe(s) should consider the CRS of port 0 and port 1 in the relay data region for backward compatibility.

Conclusion


In conclusion, we propose both MBSFN subframe and regular subframe can be scheduled for eNB-to-Relay transmission, and Relay-specific RS should be discussed for improving the DL backhaul link while keeping the backward compatibility to R8 UE.
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