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1 Introduction

In the packet scheduled mobile communication system like LTE, uplink data transmission requires several steps as shown in the figure 1.
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Figure 1.
In the first step, UE should report its buffer status to get uplink resource from the serving Node B. After performing due scheduling algorithm, the serving Node B sends uplink scheduling grant to the UE, and UE transmits packet with the resource allocated.  

This contribution addresses some open issues involved in those steps. 
2 Discussion
Granuality of Buffer Status Report

In EUDCH, UE is reporting the total buffer size and the highest priority of the logical channel currently having data. This sometimes leads to an inaccurate scheduling, especially when the buffer size of the highest logical channel is relatively small. For example, if a UE has the total buffer size of 10000 bit and only 100 bit are of highest priority data, Node B has to perform scheduling on the remaining 9900 bit without priority information. 
To avoid this, having finer granularity seems inevitable,and per-RB reporting and per-RB group reporting are under the consideration. 

One concern on per-RB reporting is that it may cause too much signaling overhead, and many companies seems to prefer per-RB group reporting. We don’t have any strong preference between them and propose to adopt per-RB group reporting as an working assumption. Of course we can revisit this if it is proved that per RB reporting is more feasible. It seems anyway that those two do not have significant differences. 

How to group RBs would be a stage 3 issue, so it is not to be discussed here in detail at this moment. One principle we like to propose is that RB grouping should be static so that additional RRC signaling and complexity be avoided. 
One concern on ‘per-RB reporting’/‘per-RB group reporting’ is that the size of the buffer status report could be too big for RACH transmission so it could simply be impossible to report all RB (group)’s buffer status at once when UE sends buffer status report via RACH. 
A simple solution is for the UE to report only the highest RB group’s buffer status when buffer status report is to be transmitted over RACH, and report remaining RB group’s buffer status after the UE is assigned transmission resource where buffer status report will be piggybacked.  

Assuming that the RACH is mainly used in case new data arrives at the UE while no transmission is ongoing, reporting on only one group over RACH will in most cases reflect the true situation that only data for 1 flow recently arrived
Granuality of Grant
In EDCH, grant is signaled per UE and the UE is responsible to distribute the resource between RBs. Grant signaling overhead is minimized with this type of per-UE grant, and the same mechanism should be adopted for LTE. 

The problem so called lower priority RB’s starvation has been addressed by several companies in the last meeting. One proposal is to signal priority order every TTI with grant information, so that Node B can allocate resource to the lower priority RBs when it want to. 

Having several priority orders to prevent starvation seems a feasible solution, except that it increases signaling overhead unnecessarily. 
We believe a simpler mechanism without signaling overhead should be adopted for the problem . Please refer to [1] for more details on this issue.
Unit duration of grant
Current working assumption for uplink transmission is synchronous non-adaptive HARQ, where resource does not change during HARQ retransmissions. The main motivation is to save signaling overhead by not transmitting grant signaling for retransmissions. Therefore it is logical to consider the unit duration for the grant as the set of resources used for one HARQ opearation.  In other words, when a resource block is assigned to a UE, the resource block is granted until the transmission of a MAC PDU is successfully transmitted or the maximum retransmission limit for the MAC PDU reaches. 
3 Conclusion
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Figure 2. Summary on uplink scheduling
Figure 2 shows the summary of the proposals

· When new packet arrives UE’s buffer, UE sends buffer status report via RACH, only containing the highest priority RB group’s buffer status. 

· When UE is assigned resource block(s), UE perform TF selection to build up a MAC PDU. It is possible for UE to use some mechanism to avoid lower priority RB group’s starvation in TF selection.

· UE transmit the MAC PDU and the MAC PDU contains remaining RB group’s buffer status. 

· UE assumes the granted resource is available until the transmission of MAC PDU is completed.

 It is proposed to discuss the proposal and reflect it in the RAN2 TS to which extent agreeable.  
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