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1
Introduction
The benefit of sub-band scheduling in E-UTRA DL has been shown in [1]. With the presence of common pilot, the gain of sub-band scheduling comes without any additional cost in DL. 
Sub-band scheduling has been suggested in E-UTRA uplink. To allow for sub-band scheduling, Node-B needs to estimate channel per sub-band. This is done by either introducing broadband pilot or utilizing the UL CQICH, as described in [2]. Note that unlike in DL, there is no explicit CQI reporting for uplink channel. This lack of channel knowledge at the receiver implies that the potential performance gain associated with UL sub-band scheduling is upper bounded by what we have observed in DL. The actual performance improvement has to be carefully evaluated by taking the UL signalling overhead into account.
In this contribution, we consider the E-UTRA UL sub-band scheduling. 
2
Scheduling in E-UTRA UL
2.1
Non-subband scheduling
In Rel-6 EUL, Node-B calculates the priority of UEs based on the buffer status, power headroom, QoS requirement and the fairness criterion. The top priority UE is scheduled first. If there is more load available greedy filling is performed to assign the left over resources to other UEs. 
In [3], it has been discussed that power control is needed in E-UTRA UL. The reference power level is controlled through UL CQICH and traffic power is set at an offset relative to CQICH PSD (power per sub-carrier). This offset is controlled by load indication, as described in [4]. 

With the reference PSD and the offset, the UE can calculate the maximum number of supportable sub-carriers. Based on the reported buffer level, QoS requirement, PSD offset, the maximum number of sub-carriers and the fairness criterion, the Node-B can determine the priority of UEs and assign sub-carriers to the top priority UE. When there are more sub-carriers left over, the scheduler will go to next UE.     

In [5] it has been shown that block-hopped localized transmissions are better for data than the interleaved ones due to the channel estimation impact. If we assume N sub-carriers are allocated to a UE, without sub-band scheduling, the scheduler could let the UE transmit on any N consecutive sub-carriers, even though the UE might experience much better channel conditions on some other frequency chunks/sub-bands. Note this UE may hop to some other sub-bands in retransmission.
2.2
Sub-band scheduling
The purpose of sub-band scheduling is to capture the channel variation and schedule UE on its best sub-bands, consistent with its transmission RF capability.

To perform sub-band scheduling, Node-B needs to decide which sub-bands are best for a particular UE. Several mechanisms are discussed in [2] to allow for the estimation of the UL channel quality per sub-band at the receiver. When the scheduler obtains the channel quality per sub-band, it can schedule UE on the best sub-bands for data transmission. The following scenarios could happen:

· When the number of supportable sub-carriers for a UE is less than the number of sub-carriers in one sub-band, the UE could occupy a fraction of the sub-carriers in its best sub-band and the rest sub-carriers in that sub-band can be assigned to other UEs. The best sub-band for a UE might change with retransmission depending on the channel condition. If the best sub-band remains the same the UE could hop within the best sub-band to achieve frequency/interference diversity.
· If the number of supportable sub-carriers for a UE is more than that in one sub-band and scheduler decides to allocate the UE with more than one sub-band, the UE could be assigned the best set of sub-bands which are contiguous in frequency to maintain a low PAR. 
3
Summary
In this document we considered sub-band scheduling with E-UTRA UL. The potential gain with sub-band scheduling is upper bounded by the gains observed in DL and the actual performance improvement needs to be carefully evaluated with the associated UL overhead. 
Depending on the number of assigned sub-carriers, the UE could hop within one sub-band or could be assigned the best set of sub-bands which are contiguous in frequency.
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