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1. Introduction
Different from the HSDPA Node B scheduler for E-DCH doesn’t know the amount of buffered data, it can’t schedule E-DCH UEs without the Buffer Status Report from UEs. Even though Buffer Status Report has been regarded as necessary feature for supporting efficient scheduling, there has not been so many decisions on defining Buffer Status Report due to lack of discussion time.
This paper summarizes issues on defining Buffer Status Reporting and proposes the desirable characteristics of Buffer Status Report

2. Discussions
Considering that Traffic Volume Measurement (hereinafter TVM) reporting has quite similar function such as indicating the amount of buffered data, it is desirable to re-use the conventional TVM reporting to define the Buffer Status Report as much as possible.

However the main object of each reporting seems to be quite different. Whereas the TVM gives criteria to RNC to change the RRC state of UE or to reconfigure RB or transport channel, the Buffer Status Report gives Node B scheduler the basic information to schedule E-DCH UEs. This kind of difference may give a couple of issues on defining Buffer Status Report.

 2.1 Measurement / Reporting quantity
Considering that the main purpose of TVM is to trigger transport channel type switching or RB reconfiguration or DCH reconfiguration, it seems to be quite natural and reasonable to define measurement / reporting quantity (i.e. RLC buffer payload, Average of RLC Buffer Payload, or Variance of RLC Buffer Payload) per each RB which is mapped to certain transport channel.
However, it is not so clear whether these kinds of reasoning are still valid for buffer statue.

The main purpose of the Buffer Status Report is to indicate the amount of buffered data to be transmitted over E-DCH and to obtain the appropriate data rate grant from the Node B scheduler. From the scheduling point of view, the priority of the buffered data in the UE is very important parameter to have efficient scheduling. So it is desirable to report the amount of buffered data per each priority.
Proposal 1) It is proposed that buffer status is the amount of data buffered in the UE for certain priority.

Proposal 2) It is proposed that buffer status is used as measurement quantity as well as reporting quantity.

2.2 Event vs periodic reporting
Both periodic reporting and event triggered reporting could be used for generating Buffer Status reports.

With periodic reporting, the UE regularly provides the Buffer status to the node B. This means that the node B can receive Buffer status reports when they are not really useful (e.g. no change on Buffer status of UE). If there are many UEs in a cell, the periodic reporting can cause quite a lot of uplink interference. On the other hand, if the reporting period is a set long, a sudden increase in buffered data during a reporting period cannot accurately be reported 

The event triggered reporting provides the Buffer status to the node B when there is a relevant change in the BO-status. Event triggered reporting can reduce the number of buffer status reports. Event trigger reporting can more accurately reflect relevant UE buffer status levels since the report is sent on configured threshold crossings. 

Considering that E-DCH was originally proposed to enhance throughput and Node B scheduler could schedule E-DCH UEs based on more accurate buffer status from event triggered Buffer Status Reporting, it is proposed to have event triggered type reporting for Buffer Status Reporting.

It is FFS to define event for buffer status reporting. [1] evaluate how event could be defined for Buffer Status Reporting.
Proposal 3) It is proposed that event triggered reporting is used for the Buffer Status Reporting.

2.3 Signalling support
The possible signalling support for buffer status report is as follows:
· L1 signalling: 
It would fit with the regular, frequent, or periodic signalling because there can be no flexibility in slot format of physical channel depending on existence of the signalling. Since the buffer status reporting would be irregular in its nature, reserving some room in physical channel for it would be inefficient. 

· RRC signalling:
RRC signalling would imply too long delay in transferring the SI to Node B because it should first go to RNC. Hence, it would not be recommended for further discussion.

· MAC-e signalling:
It can provide enough flexibility to accommodate irregular signalling and hence would be able to avoid inefficiency expected in L1 signalling. It is noted that scheduling performance could be improved by giving the Node B more detailed information, e.g., amount of data in each priority if E-DCH supports multiple priorities. Reporting of the data amount per priority should be naturally flexible. MAC-e signalling would also fit well with this situation.
Considering the above discussions, MAC-e signalling seems to the best way for buffer status reporting.
Proposal 4) It is proposed that Buffer Status Reporting is delivered over MAC-e signalling
2.4 End of the reporting
If UE receives ACK from any cell in E-DCH active set, then UE believes that the previous transmission was successful and begins new data transmission. However it might not be true for Buffer Status Report since the information is valid only for serving E-DCH cell (i.e. E-DCH scheduler).

So It is desirable to send Buffer Status Report until it receives ACK from serving E-DCH cell.
Propose 5) It is proposed that Buffer Status Reporting be ended up in serving E-DCH cell..

3. Conclusion
This paper summarized and evaluated the issues on defining Buffer Status Reporting and also proposed a couple of characteristics for Buffer Status Reporting as follows;

· Buffer Status is the amount of data buffered in the UE for a certain priority. 

· Buffer Status is used as measurement quantity as well as reporting quantity. 
· Event triggered reporting is used for the Buffer Status Reporting
· Buffer status reporting is delivered over MAC-e signalling.
· Buffer status reporting should end up in serving E-DCH cell.
It is suggested that the agreeable parts of these characteristics will be reflected on the TS 25.309 “FDD Enhanced Uplink”
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