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1 Introduction
Within RAN1, the discussion on FDD Un subframe allocation is ongoing. Two main issues remain to be resolved:
· Should the Un subframe allocation be symmetric or asymmetric?

· Should we have implicit or explicit configuration for the Un UL subframes?
This contribution discusses these two points and describes the benefits of having symmetric and implicit Un UL subframe configuration for FDD. The FDD Un HARQ is discussed in another contribution.
2  Un subframe allocation & configuration
MBSFN subframes are used for the Un DL transmission. As a consequence, there are six DL subframes that can be allocated for the Un DL:  subframes #1, 2, 3, 6, 7, and 8 in a given radio-frame. In order not lose the relay cell UL ACK/NACK of non MBSFN subframes 0/4/5/9, it is preferred that UL subframes 3/4/8/9 are not used for Un UL. Thus the available Un DL and UL subframes sets are {1,2,3,6,7,8} and {0,1,2,5,6,7} respectively. Within the available set of Un subframes, it is desirable to provide a flexible resource ratio of Un and Uu link. Furthermore, the Un subframe allocation should also consider the impact on Un HARQ timeline and the impact on the Uu operation (e.g. Uu UL HARQ/SPS).
The Uu UL HARQ will be impacted if Uu UL HARQ retransmission collides with Un UL subframes. Similarly, SPS is impacted when an initial or retransmission over Uu link collides with a Un UL subframe ‎[10]. It should be noted that the impact on Uu UL HARQ/SPS is heavily related to the Un UL subframe allocation and does not depend on whether the allocation is symmetric or asymmetric. Here is an example in figure1 and figure2 for the symmetric allocation and asymmetric allocation. For the asymmetric mode in the figure 2, extra Un DL subframe #2 is allocated compared with the symmetric mode in figure1. However, the Un UL subframe allocation is the same. As shown in the figures, the impact on Uu UL HARQ /SPS is the same for both of the symmetric and asymmetric pattern: when Uu UL SPS is configured in UL subframe #1, 5, 7, the initial transmission collides with Un UL subframe; When Uu UL SPS is configured in UL subframe #3, 9, the retransmission collides with Un UL subframe; for Uu UL HARQ process IDs 1, 3, 5, 7, the retransmission have collision with the Un UL subframe.
In a word, the impact on Uu UL HARQ/SPS should be solved through careful Un UL subframe allocation, but this is not necessarily linked to symmetric or asymmetric allocation. 
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Figure 1: Symmetric pattern 
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Figure 2:  Asymmetric pattern 
2.1 Symmetric Un DL/UL Subframe Allocation
With symmetric allocation, the number of Un UL subframes and Un DL subframes are the same.

With a symmetric pattern, a simple linkage between the DL and UL Un allocation is possible. It is for instance possible to allocate UL Un subframes 4TTIs after each DL Un subframe, as described in‎[3]

 REF _Ref260064720 \r \h 
‎[9]. This allocation scheme has the following merits:
· It ensures the UL ACK/NACK for each Uu DL transmission is available after 4ms, and eliminate the UL ACK/NACK loss problem when a DL subframe at position n is used for Uu link while UL subframe at position n+4 is used for Un link.    
· The Un UL subframe can be implicitly configured according to the Un DL subframe allocation without extra signalling overhead. Otherwise, a bitmap mapping of the Un UL subframes is needed in addition to the Un DL subframes.
· It ensures that each Un DL transmission can obtain UL ACK/NACK feedback after 4ms to reuse the rel-8 timeline    
· It ensures that the Un timeline of UL grant vs. R-PUSCH is 4ms, the same as rel-8, and makes the scheduling process more efficient: if Un UL grant and R-PUSCH are not spaced by 4ms, it can happen that Un UL transmissions (triggered by an UL grant) and non-adaptive Uu re-transmissions (triggered by a NACK on the PHICH) happen at different time instances This complicates the scheduler design at DeNB, also possibly lead to some loss due to lack of jointly optimized scheduling decision. 
The Un UL subframe allocation with interval of 8&16ms and 10ms are currently being discussed. The 8&16ms interval is designed to minimize the impact on the retransmission of Uu UL HARQ., while the 10ms Un UL interval is design collision-free subframe allocation method considering the non-MBSFN configurable subframe.
Both schemes can provide flexible resource ratio of Un and Uu link, and reuse the R8 synchronous HARQ on Un UL, as well as ensure the high efficiency due to the fair scheduling of macro UE and RNs by eNB. In addition, 8&16ms has less access UL HARQ impact than 10ms scheme [5].
For Un subframe configuration with 8&16ms  the Un subframe interval can be configured with an 8-bit bitmap ‎[5]. Similarly, for the10ms scheme, a  6-bit bitmap can be used to configure the Un DL subframe. 
Considering that symmetric pattern can provide flexible resource ratios between Uu and Un link, implicit Un UL subframe configuration without signaling overhead, and simple Un HARQ timeline with reuse of the R8 HARQ timeline value and R8 DCI format, and can have small impact on the Uu UL HARQ/SPS, we propose the following:  a symmetric pattern is supported as baseline for the Un subframe allocation.
2.2 Asymmetric Un Subframe Allocation
For an asymmetric pattern with unequal number of Un UL and Un DL subframes, the Un UL subframes have to be explicitly configured with an extra 40-bit signalling overhead. The motivation of considering asymmetric pattern is for when there are asymmetric DL and UL traffic requirements, and when the spectrum efficiency is different on the UL and the DL. However, it does not mean that asymmetric Un UL/DL subframe allocation can meet the asymmetric DL and UL traffic requirement due to the unbalance between Un and Uu link. For example, configure more Un DL subframes than Un UL subframes, e.g. 6/4  Un DL/UL, for the case of heavier DL traffic than UL. Then the ratio of DL and UL subframe over Uu link is 4/6, which is contrary to the requirement of heavier DL traffic than UL. 
The exact subframe allocation under asymmetric pattern has not been clearly defined. Furthermore, the impact on Uu UL HARQ/SPS and the impact on the two-hop latency by asymmetric pattern, as well as the gain of asymmetric compared to symmetric needs more evaluation. Thus we do not really see the necessity to support asymmetric Un DL/UL subframe allocation in Rel-10, especially given that the scope of the WI is coverage, not capacity.
3 Conclusion
Based on the above summary, we suggest the following for Un subframe allocation:
· A symmetric pattern is supported as the baseline for the Un subframe allocation.
· Un DL subframe is allocated in 8&16ms interval
· The position and the number of available Un UL subframes are derived from the configuration of Un DL subframes
· A Un UL subframe is allocated 4 TTIs after a Un DL subframe
· UL data transmission happens in subframe #(k+4) if UL grant is transmitted in subframe #k

· UL ACK/NACK feedback for DL data transmission in subframe #k is transmitted in subframe #(k+4)
· Asymmetric allocation is FFS.   
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