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1 Introduction
RAN1 is currently discussing the transmission timing on the backhaul link for TDD. This contribution discusses a potential solution.

2 Background

In RAN1#61bis it was agreed that uplink-heavy asymmetric UL-DL subframe configurations are not supported in the Un in Rel-10. 

As a working assumption asynchronous HARQ is used for DL Un transmissions and synchronous HARQ is used for UL Un transmissions. The UL Un HARQ RTT is always 10ms for all the supported TDD UL-DL configurations.

3 Discussion
There are two different transmissions timings to consider on the backhaul link:
1. UL grant
( 
UL data 

(R-PDCCH-PUSCH)
2. DL data
(
UL ACK/NACK 
(PDSCH-to-UAN)
Since uplink-heavy subframe configurations are not supported on the Un link, the Rel-8 timing for R-PDCCH-PUSCH should be reused. Such timing ensures that scheduling decisions for a particular subframe, i.e., initial Uu/Un transmissions and Uu/Un re-transmissions, can be taken by the donor eNB at exactly the same point in time. This characteristic feature allows maintaining an efficient scheduling at the donor eNB. Otherwise, scheduling decisions for Un and scheduling decisions for Uu for a particular subframe would have to be taken at different points in time. When scheduling Un traffic prior to Uu traffic, the eNB does not finally know if some Uu traffic will arrive colliding with the Un traffic. Solving that problem leads to a waste of UL resources and degraded Un performance if the eNB prioritizes Uu transmissions. Alternatively, it leads to degraded Uu performance in the donor cell if the eNB prioritizes Un transmissions. 
With downlink-heavy subframe configurations and with symmetric subframe configurations in some TDD configurations (e.g., configuration 3) the Rel.8 PDSCH-to-UAN timing might not match with the Rel.8 R-PDCCH-PUSCH timing. Hence the Rel.8 PDSCH-to-UAN timing should not be reused for RNs. There are different alternatives how to modify the PDSCH-to-UAN timing. For instance, the Un HARQ feedback for a DL Un transmission in subframe n could occur in the first available UL Un subframe m >= n+4, allowing for timely feedback.
It can be that the RN cannot receive the HARQ feedback for DL Uu transmission because the corresponding UL subframe is used for UL Un transmission. This problem can occur more often when using the Rel-8 timing for R-PDCCH-PUSCH than when using the Rel-8 timing for PDSCH-to-UAN. However, the problem can be solved e.g. by configuring the UE with ACK/NACK repetition. 
4 Summary & Conclusion 
Based on the discussion above we propose the following for LTE TDD:

1. The R-PDCCH-PUSCH transmission timing shall follow the Rel.8 PDCCH-PUSCH transmission timing.

2. UL ACK/NACK feedback for a PDSCH transmission in subframe n shall be transmitted in the first available UL Un subframe m >= n+4.
The benefit of the proposals is that maximal commonality with Rel-8 HARQ can be maintained. Especially, the reuse of Rel.8 transmission timing for UL grants allows for efficient scheduling, because the donor eNB can jointly schedule UEs and RNs with the same timeline.
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