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1. Introduction

The transmission timing of R-PDCCH and R-PDSCH has been discussed in several contributions [1]-[4], with the following agreements in RAN1#60bis. 
· The following are valid for DL timing Case 1, Case 2, and Case 3.

· R-PDCCH starts at symbol s1.

· (R-)PDSCH starts at symbol s2 in PRB(s) not containing R-PDCCH.

· Alt 1

· s1 is fixed to symbol #3.

· s2 is configurable in the range m ≤ s2 ≤ 3.

· RN is informed of s2 via

· Alt 1-1: R-PDCCH.

· Alt 1-2: High-layer signaling.

· Alt 2

· s1 and s2 are (semi-)statically configured in the range m ≤ s1 = s2 ≤ sx where sx ε {3,4,5} (FFS).

· One alternative between Alt 1 and Alt 2 will be down-selected

· Targeting RAN1#61.
In addition to the starting symbol of R-PDSCH/R-PDCH, the ending OFDM symbol for R-PDSCH shall also be considered, given that both eNB/RN DL timing Case 1 and Case 3 are supported. In this contribution, we show our views on these issues.
2. Starting symbol of R-PDCCH and R-PDSCH 

On a backhaul subframe, both RN and eNB have to transmit PDCCH in their own cells. The starting OFDM symbol for R-PDCCH shall be known by the RN. Although semi-static signaling can serve this purpose, a fixed R-PDCCH starting location seems to be sufficient, without any unnecessary signaling overhead. For DL system bandwidths less than or equal to 10 PRBs, R-PDCCH can start from the 5th OFDM symbol. For DL system bandwidths larger than 10 PRBs, R-PDCCH can start from the 4th OFDM symbol. Alternatively, R-PDCCH can start from the 4th OFDM symbol, irrespective of the system bandwidth. Note that irrespective of eNB PDCCH durations in time, the starting OFDM symbol for R-PDCCH is late enough that RN can always receive the R-PDCCH OFDM symbols.

The starting OFDM symbol for R-PDSCH can assume the maximum number of eNB PDCCH OFDM symbols. Note that donor eNB can dynamically vary the number of PDCCH OFDM symbols in a DL backhaul subframe. Figure 1 shows an example where eNB’s PDCCH contains two OFDM symbols and RN’s PDCCH has one OFDM symbol. Since RN cannot receive eNB’s PCFICH, it shall start receiving the backhaul transmission from the fourth OFDM symbol, assuming the maximum eNB PDCCH length. Note that the third OFDM symbol for R-PDSCH is wasted in this example. 
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Figure 1: Example of backhaul resource waste
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Figure 2: Example of R-PDSCH preceding R-PDCCH

To avoid the resource waste illustrated in Figure 1, eNB may transmit R-PDSCH before R-PDCCH, as shown in Figure 2. For such a scheme to work properly, the following conditions are needed:

· eNB knows RN’s PDCCH duration in DL backhaul subframes

This can be fulfilled by semi-statically configuring RN’s PDCCH length in DL backhaul subframes. Note that a DL backhaul subframe corresponds to an MBSFN subframe in the relay cell. Hence, it is expected that RN’s PDCCH length in DL backhaul subframes is relatively stable and short, e.g. only consisting of one OFDM symbol.

· RN knows eNB’s PDCCH duration in DL backhaul subframes

Since eNB may co-schedule Rel-8/10 UEs in a DL backhaul subframe, it is preferable that eNB’s PDCCH duration is not semi-statically configured or fixed in DL backhaul subframes. Assuming eNB dynamically varies its PDCCH length, it can inform the CFI value to RN via R-PDCCH. After R-PDCCH decoding, RN can infer the first OFDM symbol for R-PDSCH demodulation.
Hence, our current preference on the R-PDCCH/R-PDSCH starting OFDM symbol is Alt 1-1.
Proposal 1: Alt 1-1 is supported for R-PDCCH/R-PDSCH starting time.

− The starting OFDM symbol for R-PDCCH is fixed and late enough to guarantee its reception at RN.

− RN’s PDCCH duration in DL backhaul subframes is semi-static configured.

− eNB can dynamically vary its PDCCH duration in DL backhaul subframes and shall convey its CFI  to RNs via R-PDCCH.

− R-PDSCH transmission can precede R-PDCCH in a DL backhaul subframe.

3. Ending symbol of R-PDSCH
By [5], it is agreed that both eNB/RN DL timing Case 1 and Case 3 are supported. For Case 1, RN can receive the last (i.e. 14th) OFDM symbol from eNB in a DL backhaul subframe. On the other hand, for Case 3, RN may not be able to receive the last one or a few OFDM symbols, in order to support absolute synchronization between eNB and RN DL transmissions. Since the ending OFDM symbol for R-PDSCH is dependent on whether Case 1 and Case 3 is used, which shall not change dynamically, it is reasonable to assume that the ending symbol for R-PDSCH is tied to the employed eNB/RN DL timing Case. It is further noted that the ending OFDM symbol in a DL backhaul subframe with Case 3 is dependent on the eNB-RN distance. Hence, we currently have the following proposal:
Proposal 2: R-PDSCH ending time is tied to the employed eNB/RN DL timing Case.

4. Conclusions

In this contribution, we discuss the remaining issues on R-PDCCH/R-PDSCH timing. Our current preferences are as following: 
Proposal 1: Alt 1-1 is supported for R-PDCCH/R-PDSCH starting time.

− The starting OFDM symbol for R-PDCCH is fixed and late enough to guarantee its reception at RN.

− RN’s PDCCH duration in DL backhaul subframes is semi-static configured.

− eNB can dynamically vary its PDCCH duration in DL backhaul subframes and shall convey its CFI  to RNs via R-PDCCH.
− R-PDSCH transmission can precede R-PDCCH in a DL backhaul subframe.
Proposal 2: R-PDSCH ending time is tied to the employed eNB/RN DL timing Case.
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