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1 Introduction

According to the current agreement as documented in TR36.814, for FDD, the set of uplink backhaul subframes during which uplink backhaul transmission may occur can be semi-statically assigned, or implicitly derived from the downlink backhaul subframes using the HARQ timing relationship. In both cases, the UL grant in R-PDCCH at subframe #k corresponds to (R)-PUSCH at subframe #(k+4). 
Other aspects of the implementation of these two options are as follows:

· Option 1 (semi-static UL Un assignment): Allowing the eNB to schedule the UL subframes asynchronously 
· UL Un HARQ is asynchronous

· The retransmission (next UL grant in R-PDCCH) is controlled by the eNB & is flexible

· UL grant for a new transmission or retransmission is signaled in subframe #n. A retransmission or new transmission is signaled through the NDI (note: no R-PHICH is assumed)

· Subframe #n is decided asynchronously by the eNB 

· UL HARQ ID is indicated by R-PDCCH

· Option 2 (implicit UL Un assignment): Synchronous HARQ in the UL i.e. UL subframe implicitly derived from DL subframe
· UL Un HARQ is synchronous

· The UL grant for a new transmission or retransmission in R-PDCCH in subframe #(k+8) corresponds to (R)-PUSCH UL Data at subframe #(k+4) 

· UL re-transmissions are transmitted in the subframe corresponding to the same UL HARQ process Id as the initial transmission

As clearly described above, the difference in the two options is in the timing and signaling of the ACK/NACK and retransmission. 
2 Discussions 

Previous contributions [1]-[4] which proposed implicit timing for the Un UL HARQ have justified it in order to maintain the 8ms RTT to re-use the Rel-8/9 UL HARQ protocol operation. In this section we provide our view on why the Un UL has some different transmission constraints compared to the Uu UL link and hence by removing such constraints improves the Un UL performance. 
MBSFN Subframes Constraint
It was agreed that MBSFN is employed for the DL backhaul transmission. The HARQ timeline should be designed at the Un interface faces the following constraints:
· For FDD mode, Subframe 0, 4, 5 and 9 cannot be used for MBSFN because of the PSS, SSS, PBCH and paging information transmission.
· To guarantee backward compatibility with Rel-8 UEs, the HARQ timeline at the Uu interface remain the same as Rel-8/9.
Figures 1-3 show the effects of the MBSFN subframe constraints on the 8ms RTT assumptions and its performance impact. The 8ms periodicity is employed for the HARQ timeline as in Rel-8 FDD, i.e. the HARQ timing for FDD is such that the feedback for DL/UL transmission is always 4ms later, and the uplink grant for UL transmission is always 4ms earlier. Within the 40ms periodicity, the configurations of 3, 9 and 12 MBSFN subframes are shown in Figure 1, Figure 2  REF _Ref249428115 \h 
 \* MERGEFORMAT and Figure 3  respectively. 

We observe that due to the conflict between the 8ms periodicity and the Subframes 0, 4, 5 or 9, the backhaul-DL transmission (DeNB(RN) could not occur.  
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Figure 1: Type-I relay configuration of 3 MBSFN subframes within 40ms periodicity (5% DL and UL resource waste)
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Figure 2:  Type-I relay configuration of 9 MBSFN subframes within 40ms periodicity (15% DL and UL resource waste)
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Figure 3: Type-I relay configuration of 12 MBSFN subframes within 40ms periodicity (20% DL and UL resource waste)

The more backhaul-DL subframes that are configured, the more resources are wasted, e.g.12 MBSFNs within 40ms periodicity corresponds to 20% DL and UL resources being lost, as shown in Figure 3. The 8ms periodicity can not always be guaranteed at the Un interface. If a certain subframe, e.g. Subframe 9 of Radio Frame 0 in Figure 1, cannot be used as backhaul-DL transmission, it indirectly results in Subframe 4 of Radio Frame 0 being useless for backhaul-UL transmission as well. Thus the uplink grant for UL transmission is in this case 12ms earlier, i.e the uplink grant for Subframe 3 of Radio Frame 1 occurs in Subframe 1 of Radio Frame 0. 

3 Conclusion
We have shown in this contribution the resource wastage in both DL and UL that arises when a 8ms RTT is enforced. Since synchronous HARQ operation is a direct consequence of enforcing a fixed RTT of 8ms, it is proposed that semi-static UL Un subframe allocation be agreed as the Working Assumption, allowing asynchronous UL HARQ.
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