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1
Introduction

In RAN1#60bis, starting OFDM symbol for R-PDCCH and R-PDSCH was discussed [1], focusing on DL timing case 1, case 2 and case 3 [2]. In particular, two main design alternatives were discussed and agreed for further discussion and down selection targeting RAN1#61. In this contribution we present our views on R-PDCCH/R-PDSCH starting OFDM symbol.
2
Discussion
In RAN1#60bis, starting OFDM symbol for R-PDCCH/R-PDSCH was agreed to have the following aspects:

· The following are valid for DL timing Case 1, Case 2, and Case 3 [2]

· R-PDCCH starts at symbol s1 (symbol index starts from 0)

· (R-)PDSCH starts at symbol s2 in PRB(s) not containing R-PDCCH.
· Alt 1: s1 is fixed to symbol #3 and 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 in {3,4,5} (FFS)

· One alternative between Alt 1 and Alt 2 will be down-selected (targeting RAN1#61)
When a RN first powers up, it behaves as a regular UE and needs to acquire necessary information from DeNB before functioning as a RN to perform both backhaul link and access link operations. A functioning RN needs to monitor R-PDCCH for potential DL and UL backhaul assignments, including RRC signalling. In such a state, if the R-PDCCH starting OFDM symbol is semi-statically configured, the “chicken-and-egg” problem may arise depending on the RAN2 procedures used. That is, in order to decode R-PDSCH containing information of R-PDCCH starting symbol, the RN may have to decode R-PDCCH scheduling the R-PDSCH transmission, unless blind decoding of R-PDCCH (w.r.t. R-PDCCH starting symbol index) is performed. Such complexity is certainly not desirable. Therefore, it is perferred to have the starting symbol of R-PDCCH fixed.
Fixing starting symbol of R-PDCCH may come with some inefficiency. However, such inefficiency is not expected to be significant. This is because the total resource occupied by R-PDCCH is expected to be only a small fraction of the overall system resource. Optimizing one OFDM symbol for a small fraction of system resource is not justified given the associated RAN1/4 specification, implementation and testing complexity at both the relay and eNB.

On the other hand, optimizing R-PDSCH starting symbol and hence relay backhaul efficiency is deemed necessary. It is a common understanding that backhaul efficiency is essential for relay capacity optimization. R-PDSCH transmissions may utilize most of the system resource. Optimizing one symbol for R-PDSCH can directly translate into significant backhaul efficiency improvement (e.g., on the order of 10%). 
Optimizing R-PDSCH starting symbol requires necessary information exchange between DeNB and RN. For RN, MBSFN subframes have to be configured for DL backhaul. MBSFN subframes may have 1 or 2 control symbols, depending on the number of transmit antennas, system bandwidths, etc. For DeNB, both regular subframes and MBSFN subframes can be used for DL backhaul. The number of control symbols is indicated via PCFICH, which can be updated on a per subframe basis. The optimization of starting OFDM symbol for R-PDSCH may also depend on other factors, such as RN switching time, etc.
The nature of subframe-dependent PCFICH makes it necessary to support dynamic indication of R-PDSCH starting symbol. The R-PDSCH starting symbol can be carried in R-PDCCH. 
Therefore, we prefer Alt 1-1 listed earlier.
3
Conclusion

In this contribution, we present our views on the starting OFDM symbol for R-PDCCH/R-PDSCH. We propose to adopt Alt 1-1 for relay backhaul operation, namely [1]:
· Alt 1: s1 is fixed to symbol #3 and s2 is configurable in the range m ≤ s2 ≤ 3.
· RN is informed of s2 via
· Alt 1-1: R-PDCCH
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