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Introduction

The current working assumption for E-UTRAN UL is to apply synchronous non-adaptive HARQ. In [1], resource fragmentation of LTE UL was discussed and it was proposed that retransmission can be allocated a new resource when needed. In this paper, this point is further discussed.
Discussion
In [1,2], the concerns on synchronous non-adaptive HARQ are addressed.

· Limitation in scheduling flexibility and peak data rates with orthogonalilty and single carrier requirements, i.e. resource fragmentation.
· Collision with a pre-allocated resource such as persistent scheduling and PRACH

One may argue that scheduler in eNB can manage the resource well from the beginning with not having any resource fragmentation and collision with a pre-allocated resource. In that case, however, the scheduler may be not free to allocate the resource. For example, assuming that # of maximum retransmission is 4, RTT is 5ms and resource with frequency F and time T is pre-allocated, the eNB may not allocate the resource with frequency F at time T-15ms, T-10ms and T-5ms because the retransmission should be considered. However, by enabling the retransmission to be allocated a new resource when needed, these resources, i.e., (F, T-15ms), (F, T-10ms) and (F,T-5ms), can be fit for use.
Accordingly, the eNB may have scheduling flexibility due to the facts that the retransmission for a UE can be moved in frequency such that a large piece of contiguous resource are freed or the retransmission steps aside from the pre-allocated resource.
Proposal 1: Retransmission can be allocated a new resource by L1/L2 control signalling when needed for E-UTRAN UL.

Furthermore, when relocation of retransmission is needed, we should consider a case where the movement in frequency of the retransmission for a certain UE is not possible due to the transmissions with other UEs or etc.

In principle, the retransmission of synchronous HARQ should be done at the defined timing. However, if the resource for the retransmission is not available at the defined timing, the retransmission could be postponed to the next defined timing when resource is available as well as moved in frequency at the defined timing. For example, assuming that RTT is 5ms and resource with frequency F and time T is pre-allocated, a UE starts transmitting data over resource with frequency F and time T-5ms and then, it has received NACK from the eNB. Regularly, the UE will try to retransmit it over resource with F and T since resource for the retransmission is automatically allocated. But, the resource with frequency F and time T is already pre-allocated as we assumed and then the eNB should allocate a new resource for the movement in frequency at time T. But, unfortunately if the rest of frequency at time T are also fully booked for other user’s transmissions or not available , the eNB could indicate by using L1/L2 control channel that the retransmission is postponed. Then, the UE stops the retransmission at time T, keeps the retransmission data and monitors L1/L2 control channel to find possible allocation for the retransmission at time T+5ms or T+10ms… 
Proposal 2: Retransmission can be postponed by L1/L2 control channel when needed for E-UTRAN UL.
Conclusion
In order to have scheduling flexibility for E-UTRAN UL, we propose that retransmission can be
· allocated a new resource by L1/L2 control signalling when needed and,

· postponed by L1/L2 control signalling when needed.
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