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1. Introduction

In last meeting, the asymmetric DL/UL subframe allocation was shortly discussed, but consensus was not reached even though quite a few companies were aware of a necessity of asymmetric allocation such as support of different spectral efficiencies in between backhaul and access link, different traffic loads in between downlink and uplink, SPS traffic and mitigation of Uu UL collision [1]. In that sense, those points are summarized again in this contribution in order for all the companies to recognize these advantages clearly.
2. Asymmetric DL/UL subframe allocation
The examples and advantages from asymmetric DL/UL subframe allocation (esp. downlink heavy case) are described in [1] that was presented in the last meeting. We summarized several advantages as follows
· Asymmetric subframe allocation can support the optimal resource partitioning ratio between Un and Uu in both DL and UL (i.e., DL heavy case or UL heavy case).
· Asymmetric subframe allocation can mitigate the impact from Uu UL collision with Un UL transmission in which is allocated for backhaul subframe.

· Asymmetric subframe allocation can avoid SPS initial or retransmission collision in Uu UL.
3. Proposed HARQ operation for FDD
In order to support the DL heavy case, for example, additional Un DL subframes (in addition to symmetrically allocated subframes in implicit manner) are required to digest the heavy downlink traffic. It requires also different transmission timings of ACK/NACKs associated with DL grants only case. As the implicit signaling proposed in [2] can only support the symmetric subframe allocation, an explicit signaling that indicates the exact set of Un DL/UL subframes should be used for backhaul subframe allocation to support asymmetric subframe allocation. 
In case of DL heavy allocation where the number of Un DL subframes is greater than that of Un UL subframes, uplink ACK/NACK shall be transmitted in the first Un UL subframe that appears after subframe #n+3 when the DL backhaul data is transmitted in subframe #n. Hence the ACK/NACK timing can be varied depending on the allocated subframe pattern such as “n+4” or “n+5”, if necessary, even “n+6”. With this variable ACK/NACK timing, ACK/NACK transmissions associated with multiple Un DL subframes need to be transmitted in a single Un UL subframe. ACK/NACK bundling or multiplexing in TDD mode can be reused to support this operation. Each RN can determine the ACK/NACK timing relation in Un link after receiving the backhaul subframe configuration from the donor eNB.
Regarding the period of Un UL HARQ (i.e., 10 ms v.s., 8&16 ms as compared in [3], [4]), as long as asymmetric allocation is supported to mitigate Uu UL collision problem, we do not see a significant difference between the performance of the two approaches in terms of the Uu UL HARQ blocking and the maximum utilization of Un link. Thus, we slightly prefer 10 ms period in Un UL in order to avoid unnecessary HARQ suspension in Un link.
Proposal:
· Support of asymmetric subframe allocation, esp. DL heavy case

· Un UL ACK/NACK shall be transmitted in the first Un UL subframe after subframe #n+3 when the DL grant is transmitted in subframe #n.
· Support of explicit signaling for backhaul subframe allocation
· 10 ms periodicity in Un UL HARQ 
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