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1 Introduction

For type1 relay node(RN) DL, "At the RN, the access link downlink subframe boundary is aligned with the backhaul link downlink subframe boundary" is agreed [1]. 
UL subframe timing alignment is not discussed much. This document discusses RN UL subframe timing of backhaul and access link for type1 relay. We list following three possible options. We see further tuning is possible in some options but we think listed three options are main options. Different option has different character. Currently we are not yet certain whether these are implementation options as the RN configurations or some specification impact. On the other hand, we see the need of the common understanding in RAN1 for further discussion of the RN UL subframe timing.

- Option 1:
Access UL subframe reception at RN from rUE is aligned with Access DL transmission timing to rUE.
- Option 2:
Access UL subframe reception at RN from rUE is aligned with Backhaul UL transmission timing to donor eNB.
- Option 3:
Access UL subframe reception at RN from rUE is aligned with donor eNB (Backhaul) DL transmission timing to RN.
2 Discussion
Three UL subframe timing options are shown in following. The black dashed lines indicate the already agreed alignment between DL backhaul reception and DL access transmission at the RN. The red dotted lines indicate that the beginning of a DL and UL subframe is identical at the eNB.
Option1:
Access UL subframe reception at RN from rUE is aligned with Access DL transmission timing to rUE
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Option2:
Access UL subframe reception at RN from rUE is aligned with Backhaul UL transmission timing to donor eNB.
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Option3:
Access UL subframe reception at RN from rUE is aligned with donor eNB (Backhaul) DL transmission timing to RN.
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Characters of three options are following:
Option1:
Access UL subframe reception at RN from rUE is aligned with Access DL transmission timing to rUE
· RN is the most eNB like operation among three options since the beginning of a DL and UL access link subframe is identical at the RN.
· Option 1 has no dependency to the TA value setting of RN from donor eNB for the setting of rUE transmission timing.
· The period of Rx-Tx conflict at RN in previous subframe is largest. The length is 2x(propagation delay between donor eNB and RN)

· Option1 can support largest coverage in three options. TA value at rUE is only required to take into account 2x (propagation delay between RN and rUE).

Option2:
Access UL subframe reception at RN from rUE is aligned with Backhaul UL transmission timing to donor eNB.
· RN behaviour is different from normal eNB since the beginning of a DL and UL access link subframe is different at the RN.

· TA value setting of rUE from RN has dependency on backhaul propagation delay. So the change of TA value of RN could impact to all corresponding rUE configuration of TA.
· There is no Rx-Tx conflict at RN. Option2 minimizes overhead between backhaul subframes and access link subframe.
· Option2 supports shortest coverage in three options. TA value at rUE is required to take into account 2x(propagation delay between donor eNB and RN) + 2x(propagation delay between RN and rUE).
Option3:
Access UL subframe reception at RN from rUE is aligned with donor eNB (Backhaul) DL transmission timing to RN.

· RN behaviour is different from normal eNB since the beginning of a DL and UL access link subframe is different at the RN.
· TA value setting of rUE from RN has dependency on backhaul propagation delay. So the change of TA value of RN could impact to all corresponding rUE configuration of TA.
· The period of Rx-Tx conflict at RN in previous subframe is shorter than in option1. The length is propagation delay between donor eNB and RN. 
· Option3 can support middle coverage in three options. TA value at rUE transmission is required to take into account 1x(propagation delay between donor eNB and RN) + 2x(propagation delay between RN and rUE).

3 Summary 
We list three possible main options of RN UL subframe timing. Currently we are not yet certain whether these are implementation options as the RN configurations or some specification impact. On the other hand, we see the need of the common understanding in RAN1 for further discussion. We would like to continue the discussion on the UL subframe timing.
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