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1
Introduction

An inband half-duplex relay node (RN) cannot transmit and receive on the same frequency at the same time. Thus, the switching from Tx to Rx or Rx to Tx requires some guard boundaries for both backhaul and access links. This topic is of great interest during previous RAN1 meetings [1]-[4]. In RAN1#59bis, four possible cases of DL backhaul and access links timing were identified, as captured in [5]. 

In this contribution we present our views on type I relay subframe timing alignment for DL backhaul and access links, which can be summarized as follows:
· Case 1 in [5] should be adopted as the baseline. That is, a slight timing offset is introduced at RN. The switching impact is captured by one symbol in the backhaul. 
· Case 2 and Case 3 in [5] are FFS, depending on RAN4’s reply in response to the LS in [6].
· Case 4 is not supported, as analyzeded in [7].

A companion document focusing on UL relay timing can be found in [8].

2
Discussion
In [5], four possible cases of DL backhaul and access links timing were listed. The differences in the four cases are mainly due to the following aspects:

· The expected Tx (Rx and Rx ( Tx switching periods of a relay node, and particularly, whether it is possible in the Rel-10 timeframe to have the switching periods shorter than the normal cyclic prefix.
· The expected frame timing synchronization requirement between eNB(s) and relay(s), and whether there are any specific synchronization requirements in case of TDD, MBSFN, or ICIC.

· The amount of timing offset between DeNB and RN

In [6], RAN4 is kindly asked to provide guidance regarding the possible reduction of switching periods and the expected frame time synchronization requirements. Correspondingly, Case 2 and Case 3 listed in [5] need FFS depending on RAN4’s input.

It is noted that, currently, RAN4 specs assume transition times in the range of 17 to 20 micro seconds [9][10], which translates into the typical assumption of a half-symbol guard period for switching. It is expected that these transition times should be used as the baseline for relay backhaul timing design, which is our focus in the sequel.
The main difference between Case 1 and Case 4 in [5] is the amount of timing offset introduced at the RN. Case 1 utilizes a slight timing offset to capture the Rx (Tx switching impact such that only one symbol (vs. two symbols) is needed to absorb both the Tx (Rx and Rx ( Tx switching periods. This thus provides more efficient DL backhaul operation. In addition, the introduced slight offset also makes it possible for the relay DL backhaul to readily re-use the DM-RS patterns designed for the normal subframes, simplifying both the standard and implementation efforts. On the other hand, Case 4 introduces symbol-level timing offsets. As detailed in [7], while it allows the possibility of reusing Rel-8 PDCCH design, this scheme rather creates many other issues, and thus is not preferred.
Therefore, we propose to adopt Case 1 in [5] as the baseline design. Figure 1 shows the details of downlink subframe timing alignment, which assumes that two symbols are used for downlink control.
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Figure 1: Downlink Subframe Timing Alignment
As can be seen, a timing offset (1 is introduced at the RN, in additional to the propagation delaly between DeNB and RN. Two guard periods are created to accommodate the Rx ( Tx and Tx (Rx transitions: 
· The guard period GP1 for transition from Rx ( Tx is of duration (1.
· The guard period GP2 for transition from Tx (Rx is of duration (2.
The sum of GP1 and GP2 has a duration of one OFDM symbol. The guard periods GP1 and GP2 need not be always the same. Rather, they depend on the switching time requirements from Tx (Rx and vice versa. 
3
Conclusion

In this contribution, we present our views on type I relay subframe timing alignment for DL backhaul and access links as follows:
· Case 1 in [5] should be adopted as the baseline. That is, a slight timing offset is introduced at RN. The switching impact is captured by one symbol in the backhaul. 

· Case 2 and Case 3 in [5] are FFS, depending on RAN4’s reply in response to the LS in [6].

· Case 4 is not supported, as detailed in [7].
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