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1. Introduction

In RAN1#56 meeting, the following agreement regarding the solution to the relay self-interference problem was obtained [1].

· 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.
This agreement constructs a working assumption that the LTE-A relay uses MBSFN sub-frame(s) for DL control signal transmission to its sub-ordinate UEs in one DL backhaul occasion (1ms long or longer). But the agreement doesn’t necessarily address the type of sub-frame which a donor eNodeB uses in the DL backhaul. The eNB sub-frame for DL data transmission to relay was discussed in [2].
In this contribution, we show our views on the type of sub-frame used by donor eNodeB in DL backhaul.  
2. Discussion
Note: The definition of type-2 relay follows the agreement in the last meeting [3]. We currently regard L1 relay and L2 relay as type-2 relay.
Regardless of its relay type (type-1 or type-2), an LTE-A relay except for analogue repeater is supposed to use MBSFN sub-frame(s) for its DL Relay-to-UE access link in one DL backhaul time occasion. However, we have different levels of freedom in selecting the sub-frame type used by donor eNodeB in DL backhaul, depending on the relay type.
As having the same PCI, a type-2 relay and its donor eNodeB cannot be distinguished by Rel’8 UE. And a type-2 relay doesn’t create a new cell separately from its donor eNodeB. If a type-2 relay is not allowed to transmit its own BCH for Rel’8 UEs under the relay, the MBSFN sub-frame configurations of the type-2 relay and its donor eNodeB should be the same. On the other hand, a type-1 relay and its donor eNodeB have different PCIs, appear different Rel’8 eNodeBs to Rel’8 UE and therefore can have different MBSFN configurations.

These lead to the following conclusion.

· Donor eNodeB uses normal sub-frame or MBSFN sub-frame for data transmission to type-1 relay.

· Donor eNodeB should use MBSFN sub-frames for data transmission to type-2 relay.
The rest part of this section focuses on the case of type-1 relay.
Pros and cons for the use by donor eNodeB of normal sub-frame for DL backhaul transmission are as follows.
	Pros:

· Both data to macro UEs and type-1 relays can be multiplexed on the same DL backhaul sub-frame. 
· All the MBSFN sub-frames in a donor eNodeB cell can be used for MBMS data transmission and LTE-A features except for the support of relay.
· More flexible/dynamic DL backhaul sub-frame allocation can be done. 



	Cons

· In a cell where both type-1 and type-2 relays exist, the donor eNodeB cannot multiplex data intended to type-1 and type-2 relays on the same normal sub-frame.

The common reference symbol (CRS) density of normal sub-frame may be high for the data transmission to a stationary relay. This can be a demerit. But it can turn merit as the high CRS density can be exploited for data transmission with higher MCS levels.


Other pros and cons may exist.
3. Suggestion
Given that donor eNodeB cell doesn’t have to send data to type-1 and type-2 relay on the same sub-frame, our suggestion is:
· Donor eNodeB use normal sub-frames for DL data transmission to type-1 relay in FDD system.

· Donor eNodeB use MBSFN sub-frames for DL data transmission to type-2 relay in FDD system.
As already agreed, each relay configures MBSFN sub-frame(s) on one DL backhaul time occasion unless any other effective solution to the relay self-interference problem is agreed on.
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