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1. Introduction

There have been several contributions which address timing alignment issue between eNB and relay. It is noted that timing relationship entirely impacts on the backhaul subframe structure. Hence, to tackle both related issues together we describes firstly two alternatives to handle timing relationship between eNB and relay in the section 2, then discuss the necessity of timing alignment between eNB and relay in section 3.
2. Possible alternatives for timing relationship between eNB and relay
2.1. Alternative#1: Relay subframe boundary with aligned timing
The motivation is to align subframe boundary timing such that relay subframe boundary is aligned with eNB subframe boundary. This is required for coherent reception of cell-synchronized services. The backhaul subframe multiplexed with macro subframe will have two guard times which are placed in both ends of subframe. The guard time positions directly impact on the backhaul subframe structure so that data information cannot be carried over the OFDM symbol including the guard time. This means that only 12 symbols are available for backhaul transmission. The usages of the unused resource “U” in Figure 1 needs further discussion to increase spectrum efficiency.
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Figure 1: Timing-aligned relay cell to eNB
2.2. Alternative#2: Relay subframe boundary with a fixed delayed timing
This alternative in Figure 2 was motivated by the concerns about the unused partial symbols in Figure 1. Alternative#2 enables 13 symbols to be preserved for backhaul transmission by means of timing- shifting as shown in Figure 2. This alternative also allows normal SRS to be used as backhaul SRS.
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Figure 2: Timing-shifted relay cell to eNB, e.g. a fixed delay
3. Necessity of timing alignment between eNB and relay
In section 2, we explained two alternatives for backhaul link with brief feature description. Seemingly, the alternative #1 seems to be slightly worse to alternative#2 in terms of available backhaul symbol resource in a subframe. However, the exact number of OFDM symbol resources which can be used in alternative #1 varies dependent on whether to introduce different ways of increasing spectrum efficiency in the backhaul resources (e.g. use partial OFDM symbols within the Tx-Rx/Rx-Tx switching duration, etc). So the backhaul symbol resource utilization of two alternatives can be almost the same.
On the contrary, the alternative #2 has a critical weak point from the fact that it cannot support the CoMP techniques efficiently (especially, Joint Transmission) which is considered as one of the essential advanced techniques in LTE-A. Additionally it cannot support MBMS service which requires cell synchronization between broadcasting cell-entities. However the alternative#1 can naturally support CoMP techniques, MBMS services and etc, thanks to time alignment between cell entities. Obviously there would be additional costs involved for relay nodes to support advanced transmission techniques such as CoMP and/or MBMS services (however minimal the cost may be), thus having alternative #2 supported as an option for low cost relay nodes could be considered further. 
Considering the fact that many operators are interested in supporting MBMS services and deploying Relay Nodes in future networks, more studies for alterantive#2 may be needed to support such services. 
Therefore we propose to adopt the alternative #1 as a baseline. If necessary, the alternative #2 could be specified as an optional feature in LTE-A.
4. Proposals
Proposal#1: It is proposed to adopt the alternative#1 as a baseline approach. 
Proposal#2: If necessary, the alternative#2 is specified as an optional feature in LTE-A.
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