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1. Introduction
For in-band relaying in TDD systems, a TDM scheme of resource partitioning for relay-eNodeB link and using MBSFN subframe mechanism for backward compatibility have been captured in the technical report of 36.814 [1]. However, in TDD mode, the resources of certain subframes in subframe#0, 1, 5 and 6 which cannot be configured to be the backhauling resource may get inefficient exploitation since the uplink subframes which take responsibility for the ACK/NAK feedback of such downlink subframe are possible to be configured as uplink backhauling resources. In that case, the half-duplex Relays could not hear the ACK/NACK feedback hence whether the DL data is correctly received by UE is unaware. One possibility to solve this issue is to simply re-schedule retransmission in other sub-frames which relay could still get ACK/NAK feedback. However the throughput loss may needs careful analysis. The alternative is to introduce the new HARQ timing to Rel 10 UE; therefore the Rel 10 UE could have flexibility to shift the ACK/NACK feedback of DL transmission in subframe#0, 1, 5 and 6 into the uplink subframes which are not used for uplink backhaul transmissions. Such HARQ timing adjusting scheme is illustrated in this contribution with an example of configuration 2 of TDD mode for further explanation.
2. An example for rescheduling retransmission approach
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Figure 1 Rescheduling retransmission approach to avoid losing ACK/NACK in backhauling subframe

One way to mitigate the impact of losing ACK/NACK is to schedule 1st transmission with very high coding rate to force NACK feedback, and re-schedule retransmission in other sub-frames which relay could still get ACK/NAK feedback. Based on this approach, the relay access link may get decreased throughput and some of the UE buffer will not be used since the HARQ process number is reduced to shorten the latency. However this alternative could work without any change of specification and applicable for both Rel8 and later UEs.
3. An example for HARQ timing adjusting approach
For Type 1 Relay, backwards compatibility needs to be maintained for Rel-8 UEs. In particular, the HARQ timeline and grant association must conform to the Rel-8 specification. Furthermore, subframes #0, #1, #5 and #6 cannot be configured as MBSFN subframes because of the transmission of the BCH, SCH and paging channels.

Table 1: UL ACK/NAK feedback adjusting
	Configuration 2
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	D/S/U
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	ACK/NAK
	7 --> 2
	7 -->2
	8
	7
	2
	2
	2
	3
	2
	7


For Configuration 2, the uplink subframe#2 is responsible for the ACK/NAK feedback of subframe#5 and 6, and subframe#7 is responsible for the ACK/NAK feedback of subframe#0 and 1. Whichever uplink subframe in relay node is configured to be the backhauling resource, the Relay lose the ACK/NAK feedback of corresponding two downlink access subframes. One way to solve this issue is to allow the Rel 10 UE to shift the ACK/NAK feedback on other uplink subframes not used to backhauling transmission. For example, if uplink subframe#7 is configured to be the backhauling resource, this can be achieved by shifting the UL ACK/NAK feedback to the PDSCH on subframe #0, #1 to the UL subframe #2. 
For other configurations of TDD mode, the HARQ timing adjusting scheme also could be adopted for efficient utilization of resource in subframe#0, 1, 5 and 6. More timing shift details could refer to [2]. 
4. Conclusion

In this contribution, two approaches are discussed to solve the ACK/NAK collision problem in TDD mode. To find a better one, the following factors should be taken into account on further research:
1. Latency of access link

2. Performance loss in terms of throughput in access link
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