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Introduction

A generic concern on uplink scheduling is stated in [1] that the scheduling mechanism provided in the current E-DCH system is not sufficient to provide efficient scheduling in LTE UL, especially for its failure to provide fair scheduling among users.
A conclusion from the recent discussion of Uplink Scheduling is that a per-UE based grant shall be adopted in stead of per-RB or per-RB Group grant, as captured in [2], this is same with the current E-DCH system.
This paper will discuss the details of the drawback of the current E-DCH scheduling procedure causing “failure to provide fair scheduling among users” and give a satisfactory solution for LTE uplink scheduling.
Discussion

To obtain resource allocation from Node B, UE have to send a scheduling request to Node B to report its buffer status and radio measurement results (UPH and optional SNPL). The buffer status information includes TEBS, HLID and HLBS. HLBS reports the buffer status of the highest priority logical channel with data in buffer, identified by HLID, as a fraction of the TEBS (Total E-DCH Buffer Status).

When there are multiple logical channels with the same highest priority, the UE shall select one of the highest priority logical channels and report the buffer status associated with it in HLBS field.

The problem with this scheme is that when Node B receives the scheduling request (Scheduling Info) from UE/s, it shall allocate its resources on a per UE basis, not on a per logical channel basis, but the information it obtained is on a per logical channel basis. This means that Node B does not know whether there are other logical channels with the same highest priority and so does not know how much information with the same highest priority needs to be transmitted, and thus the information Node B scheduler need is not complete. The load balancing based on this information is not fair between different UEs.
In this contribution, it is proposed that the Highest priority Logical channel ID (HLID) is still reported as present, but the HLBS associated with it is replaced by the total buffer status of all the logical channels with the same highest priority. According to the HLID in the scheduling request, Node B can get its absolute priority and find all other logical channels with the same priority for the same UE, and thus Node B would understand that the HLBS is the total buffer status of all the logical channels with the same highest priority, this general information could be compared between different UEs, a better or complete view of the buffer status of different UEs is obtained this way.
By UE reporting of the total buffer status of all logical channels with the same highest priority, Node B scheduler could get a better or complete view on the buffer status of the most urgent data waiting for transmission, and so it can perform better balance between different UEs, and the grants the Node B scheduler give on a per UE basis would be fair. Thus, Node B scheduling of Enhanced Uplink traffics from different UEs among the whole network would be more efficient, and better overall customer satisfaction would be achieved.

Conclusion
To achieve fair scheduling between UEs, it is proposed that the optimized Buffer Status reporting scheme above could be adopted in LTE Uplink Scheduling Request.
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