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1
Introduction
In RAN1, there have been discussions on HARQ related aspects for the backhaul link. However such discussions are closely related to the way of subframe (SF) allocation for backhaul as well as for the access link: either symmetry way or asymmetry allocation is to be ultilized. And it is expected that there might be some differences also between FDD and TDD on SF allocation. In this contribution, we present some discussions on this aspect, based on which we have proposals for FDD and TDD respectively. 
2
Discussion
2.1
Definition of Symmetry and Asymmetry SF Allocation
Symmetry allocation corresponds to the cases where the same number of SFs are allocated for UL and DL backhaul, while asymmetry allocation means the numbers of SF for DL and UL backhaul are unequal. The allocation of backhaul SF may impact the backhaul resource allocation method and also the complexity of HARQ timing design. In case of symmetry allocation in FDD, simple linkage between DL and UL backhaul SFs is possible, which may simplify the HARQ timing design as well as the way of resource allocation [1]
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2.2

FDD

In Rel-8 FDD, there is one-to-one fixed timing between UL and DL SF, therefore it is symmetric allocation. However for backhaul, it still needs discussions on whether symmetry way is still effective. For type I relaying all the SFs should be shared between the backhaul link and the access link in TDM fashion, it would be interesting to consider the following examples:
· If the same number of SFs is required for UL and DL in the access cell based on the balanced traffic, it is natural that the same number of UL and DL SFs are allocated for the backhaul link as well. This means symmetry backhaul SF allocation. One simple example is that within a 10ms radio frame, {6DL, 6UL} allocation for the access link may well match with {4DL, 4UL} allocation in the backhaul link.   
· On the other hand if a different number of SFs is required for UL and DL in the access link, it still makes sense to use the same number of UL and DL SFs at the backhaul link since there would be enough free SFs to make it so. One example is shown in Figure 1. In a 10ms radio frame, {5DL, 3UL} allocation is assumed for the access link, which may require {5DL, 3UL} pairing in backhaul link from UL/DL traffic point of view. However as shown in the right side of the figure, it is still possible to allocate {5DL, 5UL} for the backhaul link and then {5DL, 5UL} for the access link due to fact that for the left case there are 4 free SFs left unused in UL access or UL backhaul.  
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Figure 1 An Example for Symmetry Backhaul SF Allocation
We thus see no important use case for asymmetric way of backhaul subframe allocation. There has been concern that the relative channel conditions between DL and UL in the backhaul is not necessarily the same as that of the access link [3]. But since for the access uplink UE power is not likely to be a limitation factor, the DL and UL channel quality could be comparable with each other, and this shall also be the case for the backhaul link. 

The lack of use case for asymmetric allocation can also be observed from the examples shown in Figure 2. In example #1, there are more UL backhaul subframes than the DL ones, which will cause UL feedback missing problem for the access link. And in example #2, there are less DL access SFs than that of the access UL, which seems to have rather limited use case. 
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Figure 2 Asymmetric Backhual DL and UL Allocations for FDD

In case of symmetry allocation, explict SF allocation would be necessary only for the DL backhaul, while for UL backhaul the allocation can be derived implictly based on the fixed HARQ timing as in Rel-8. If asymmetry backhaul SF allocation is enabled, explicitly SF allocation for uplink backhaul shall be necessary, which will result in not only more signalling overhead, but also much more complex backhaul HARQ timing configuration. Specification work is expected to be much more as well for asymmetric allocation. 

Based on the above discussions we have the proposal as following:
Proposal1: For FDD, symmetry backhaul SF allocation is enough. Then implicit uplink backhaul SF configuration based on fixed timing similar to Release 8 is ultilized.  
2.2

TDD
In TDD, relay node will operate at some pre-configured TDD UL-DL configurations depending on traffic characteristic. It is therefore natural to have asymmetry UL and DL backhaul SF allocations in TDD. The asymmetric allocation is quite easy to fulfill for some TDD configurations, without any extra standardization complexity due to reuse of Rel-8 HARQ timing. 

However, fully reuse Rel-8 HARQ timing for UL backhaul SF reservation based on the DL backhaul SFs may not be effective for some TDD configurations since it may leave no UL SFs for the access link. Figure 2 shows a simple example for TDD UL-DL configuration #4: if DL SF 4, 7, 8 ,9 is reserved for DL backhaul, then UL SF 2, 3 is for UL backhaul by implicit allocation according to Rel-8 HARQ timing. In this case there are not any UL SFs left for the RN cell. Thus we have the following proposal. 
Proposal 2: For TDD, use explicit uplink backhaul sub-frame configuration for some TDD configurations at least, and implicit way could be enabled based on needs. 
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Figure 2 an example for implicit UL SF allocation in TDD configuration4

4
Conclusions

In this paper, we are discussing on the backhaul SF allocation. It concludes that symmetry backhaul SF allocation is enough for FDD, which means an implicit allocation for UL BH SFs is effective. For TDD, it shall use asymmetry UL backhaul SF allocations at least for some TDD UL-DL configurations, and the implict way could be enabled based on needs.  
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