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1 Introduction
So far, RAN1 has considered two types of inband Relay Node (RN). At least Type 1 relay requires the discussion on the design of R-PDCCH from the donor eNB to RN. 
The placement of R-PDCCH in the PDSCH region in the subframe is discussed on for example [1]. For R-PDCCH, usage of DMRS is also discussed on for example [2]-[4]. 
This document discusses the DMRS for R-PDCCH and R-PDSCH and discusses reference signal usage in general for the relay. 
2 Discussion
2.1 The backhaul subframe from donor eNB perspective

From the donor eNB perspective, the subframe used for the backhaul is not necessary to be configured as MBSFN subframe. Through the discussion of extended DL multi-antenna operation like CoMP and 8 Tx, the operation based on DM-RS is realized as good enhancement for LTE-A. Therefore, we envisage that the system is going to be more based on DM-RS/CSI-RS in the long-term. In such case, regardless of the usage of the backhaul, to configure the subframe as MBSFN subframe as much as possible is useful. i.e. no CRS except the first/second OFDM symbol when majority are release 10 UEs. On the other hand, if the majority of the UEs are release 8, almost all subframes should be configured as non-MBSFN subframe for the efficiency.
We propose both MBSFN subframe and non-MBSFN subframe are supported as the subframe that can be used for the backhaul from donor eNB.

2.2 CRS and the relay usage
CRS are used for following purposes. 
1.
Downlink-channel-quality measurements for channel state information
2.
Downlink channel estimation for coherent demodulation/detection at the UE

3.
Cell search and initial acquisition
4.
Downlink-channel-quality measurements for the mobility

5. Keeping the synchronization to the eNB
In the discussion of extended DL multi-antenna operation, purpose 1 is realized by CSI-RS. Purpose 2 is realized by DM-RS. On the other hand, the usage of CRS for purpose 3, 4 and 5 are un-changed from release 8 for UE.
Considering stationary relays, the assumption that CSI-RS and DM-RS for low mobility UE fits well. In addition, purpose 3 and 4 are only required when the RN is supposed to behave like a UE probably during the power-up procedure. After RN registers to the network, such mobility related behaviour is not necessary. Purpose 5 is one area for discussion but if one assumes that the RN is stationary, we think CSI-RS may work for the purposes.
On the other hand, for mobile relays, purpose 3, 4 and 5 are issues to be solved if the backhaul is operated in the same band as the access link. The reason is that the access link has some restriction on the usable subframes for relay backhaul and also the mobility procedure requires to receive subframe 1 and 5 for P-SCH/S-SCH reception. More discussion is necessary in this area.
2.3 R-PDSCH and the reference signal

As to the reference signal for R-PDSCH, CRS and DM-RS are candidates. As we also proposed the backhaul subframe from donor eNB support both MBSFN subframe and non-MBSFN subframe, following 3 possible combinations are required.
Case 1

CRS based demodulation in non-MBSFN subframe as the backhaul
Case 2

DM-RS based demodulation in non-MBSFN subframe as the backhaul
Case 3

DM-RS based demodulation in MBSFN subframe as the backhaul
 Whether we should support all cases needs some discussion. Some reduction of the case might be useful to reduce the testing efforts.
2.4 CSI measurement and the reference signal

Some discussion on the need to have CSI-RS in the subframe, which is used for the backhaul for the RN would be necessary.
2.5 R-PDCCH and the reference signal

According to the previous discussions, following cases are identified as the RS insertion in a RB for the placement for R-PDCCHs.
Case 1.
Only CRS is available (non-MBSFN subframe). The number of antenna ports is from 1 to 4.
Case 2.
Only DM-RS is available (MBSFN subframe)
Case 3.
Both DM-RS and CRS are available (non-MBSFN subframe).
As case 3 has the largest overhead in a RB, to support such case also requires the more complicated mapping/distribution of R-PDCCHs. We need further discussion on this.
3 Summary

We discussed the usage of the reference signal and the relay.  According to the discussion, we propose following.

- Both MBSFN subframe and non-MBSFN subframe are supported as the subframe used for the backhaul from donor eNB.
- CRS usage purpose in "Cell search and initial acquisition", "downlink-channel-quality measurements for the mobility" and "keeping the synchronization to the eNB" need further analysis.

- R-PDSCH demodulation supports both CRS and DM-RS based one needs some discussion.
- R-PDCCH demodulation supports both CRS and DMRS base one also need some discussion.
- CSI-RS usage needs some discussion.
- To have both DM-RS and CRS in a non-MBSFN subframe has largest number of RS in a RB. In what combinations needs to be supported requires some discussion.
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