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1. Introduction
It has been agreed that Un DL transmission must be performed on the MBSFN subframe to support LTE UE. This contribution discusses the Un UL HARQ strategy taking into account this agreement. 
2. Discussion
LTE UL adopts synchronous HARQ strategy, where the retransmission happened on the fixed time point. It is straight forward to consider synchronous HARQ scheme for Un UL from backward compatibility point of view. LTE UL HARQ time line defines two principles:

· PUSCH is transmitted 4ms after the related UL grant is received

· HARQ feedback from eNB to UE will be expected 4ms after the PUSCH transmission. 

The first principle is feasible for Un UL transmission where the related R-PUSCH can be transmitted 4ms after the R-PDCCH is received during MBSFN subframe. While for the second principle on the HARQ feedback transmission time point, there are three scenarios for the subframe 4ms after the R-PUSCH transmission:

· Scenario 1: subframe 0,4,5,9 
· Scenario 2: normal subframe but not MBSFN subframe

· Scenario 3: MBSFN subframe

2.1 For scenario 1 and scenario 2
For these two scenarios, the Relay can not receive the HARQ feedback. According to MBSFN configuration principle, the subfrmae 0,4,5,9 can not be configured as MBSFN subframe in FDD system, hence there should be no any Un DL transmission happens on these subframes, including possible UL HARQ feedback. So if Un UL transmission happens 4ms before these kinds of subframe, the Relay can not receive the HARQ feedback which is shown in figure 1.
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Figure 1 
In figure 1, assume the subframe 1 is configured as MBSFN subframe which is used to send UL grant to Relay. Accordingly, the related Un UL performs at 5th subframe. According to strict synchronous HARQ requirement, the HARQ feedback for this Un UL should be sent to Relay at the 9th subframe which is not the case for type I relay since the 9th subframe can not be configured as MBSFN subframe. There are (at least) two possible solutions to solve this issue.

2.1.1 Option 1: assume ACK is received

For this option, Relay knows the HARQ feedback transmission is collision with a 0,4,5,9 subframe and/or a non-MBSFN normal subframe, hence no HARQ feedback will be expected. The Relay should keep its related HARQ buffer and waits for donor eNB’s further information. For example, the donor eNB will inform Relay to perform retransmission or flush the HARQ buffer for new transmission by R-PDCCH. From this point of view, R-PDCCH is needed for each retransmission and there is no fixed HARQ RTT, which is like the asynchronous HARQ strategy as adopted in LTE Uu DL.
2.1.2 Option 2: delay HARQ feedback transmission

Since the Un DL transmission can only happen in MBSFN subframe, we can delay the HARQ feedback to the following available MBSFN subframe which is shown in figure 2. Similarly, this option can not guarantee the fixed HARQ RTT but no R-PDCCH is needed for non-adaptive retransmission hence decrease the signaling overhead which is not the case for option 1. The retransmission can be performed 4ms after the HARQ NACK and/or R-PDCCH is received. 
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Figure 2

2.2 For scenario 3

For this scenario, the HARQ feedback can be sent to relay in time and the retransmission can be performed 4ms later. This looks like the synchronous HARQ can be implemented. But this kind of synchronous is only valid for one time. Whether the further retransmission is synchronous or not is determined by the subframe 4ms after this retransmission.
2.3 Analysis

Taking into account the three scenario discussion, the LTE defined UL strictly synchronous HARQ strategy can not be applied by Un UL. But the first principle where R-PUSCH is 4ms after the corresponding HARQ feedback and/or R-PDCCH can be adopted. The second principles on the HARQ feedback would then need to be solved.  Two ways of handling this are discussed in this contribution.  

So we have the following for Un UL HARQ procedure:
· It may not be possible to keep strict synchronous HARQ strategy for Un UL as LTE UL defined HARQ timeline
And for “partial synchronous” HARQ strategy for Un UL:
· R-PUSCH is 4ms after the corresponding HARQ feedback and/or R-PDCCH

· For HARQ feedback transmission, consider the above three scenarios and the discussed two options
3. Summary and Proposal
It is proposed to discuss how to handle Un UL HARQ strategy and solutions to handle the scenarios discussed above.
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