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1. Introduction

In TR25.814, it is shown that time duration of resource assignment may be included in DL scheduling information and UL scheduling grant. However, it seems unclear if this is still valid as of LTE L1 specification finalisation phase.
2. Discussion
A UE near cell edges may be in transmission power starvation thus may not be able to transmit a wide-band signal. And such a UE may need more than one sub-frame for the transmission of a small packet (e.g. VoIP packet [1]). We think that in some cases the allocation by one UL scheduling grant of consecutive sub-frames for a UE is beneficial. One example is given in Figure 1.
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Figure 1
From Figure 1, it can be said that one-to-one resource allocation (i.e. one UL sub-frame is linked to one UL scheduling grant) for a UE can lead to large UL scheduling grant overhead in some cases.
As shown in Figure 2, the allocation of consecutive sub-frames for a UE by one UL scheduling grant can reduce the overhead due to UL scheduling grant. This way is beneficial especially for UEs near cell edges.
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Figure 2
Relevant issues to consider:
(1) One transport block doesn’t span over the consecutive sub-frames assigned with one UL scheduling grant for a UE, but could do if RAN2 agrees on TTI bundling [1].
(2) In TDD sub-frame allocations where # of DL sub-frames is smaller than # of UL sub-frame per 10ms frame, allocation of consecutive sub-frames by one UL scheduling grant is needed.
(3) The allocation of consecutive sub-frames by one UL scheduling grant for a UE is possible only when the position of the scheduled RBs in each of the consecutive sub-frames to be allocated is the same. See Figure 3. 

(4) Because of UL synchronous HARQ, the allocation of consecutive sub-frames by one UL scheduling grant for a UE is not always possible even if the above (3) is satisfied.

(5) Considering (3) and (4), the allocation of consecutive sub-frames by one UL scheduling grant for a UE is not always feasible even if the UE has a block of UL data to transmit which needs to use multiple sub-frames. 
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Figure 3  The use of one UL scheduling grant only is sufficient for the resource allocation for a block of UL data?
3. Conclusion
It is proposed to agree on the inclusion of duration of resource assignment (2 bits) in UL scheduling grant.
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